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Honor to Whom Honor Is Due 


F THE 650,000,000 tons of coal which will be mined 

this year only 4 per cent represents the entire elec- 
tric central station requirements of the country, the 
greater part of the electrical energy now used being 
generated in hydroelectric stations. By utilizing water 
power the central station industry conserves nature’s 
resources, releases millions of tons of coal, the cars 
necessary to transport it and the labor required to mine 
it, while the coal it consumes, as the Fuel Administrator 
himself has graciously allowed, is burned most eco- 
nomically. In view of the wide publicity given to the 
sign-lighting orders which indirectly involve the elec- 
tric lighting industry, it is well that these facts be con- 
stantly borne in mind. Fuel saving, however slight, is 
vitally necessary in the present world crisis, but we sug- 
gest that as a matter of self-interest any striving for 
psychological effect be definitely labeled as such. From 
the usual tone of press reports the general public is led 
to believe that the central station industry is most 
profligate in the use of coal, whereas just the opposite is 
true. There is nothing in the entire engineering his- 
tory of the industry which, even in the present emer- 
gency, warrants anything but praise. 


Daylight Saving 

N VIEW of the general efforts at economy the pres- 

ent session of Congress is likely to see another move 
toward the passage of a daylight-saving bill, which, in 
view of the agitation last year and the general results 
attained abroad, is quite likely to be made law. As we 
have intimated in discussing the matter previously, 
the actual decrease in the use of electric light resulting 
from daylight saving is not likely to be large; indeed, 
it is more than probable that it will be quite wiped out 
by increase in night work and the collateral uses of elec- 
tricity. To sum up the discussion during 1917, most 
bodies which considered the matter at all were inclined 
to favor it. The only really adverse comment came 
from somewhat academic sources, and the objections 
raised were not such as have proved of material im- 
portance on the other side of the Atlantic. 

With these companies, as with other industries, the 
situation is one which demands, not business as usual, 
but an adaptation of business to meet changed condi- 
tions. No man has a right in the face of the great 
war to expect to go on his way undisturbed by the 
tremendous struggle. He has a right to expect a chance 
to make himself profitably useful, whatever his original 
business, but his activities must change with the re- 
quirements of the situation. Similarly, supply com- 
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panies must not anticipate their wonted distribution 
of business, although there is every reason to believe 
that there will be plenty of it in the aggregate. The 
soundest general policy to pursue would seem to be the 
intensive one of seeking out and taking over all the load 
which has been overlooked in the diversified efforts of 
the past. The amount of this, both in lighting and 
power, is large, and a very considerable increase can be 
and will be made in load taken squarely over on to the 
existing networks without considerable extensions, 
thereby increasing the load density and making better 
use of the costly distribution systems. 

Particular attention ought to be directed toward 
those classes of load which actually mean increased ef- 
ficiency of industry or obvious saving of fuel. As 
everybody knows, the balance of economy between cen- 
tral station supply and the isolated plant turns chiefly 
on the cost of fuel. The former has a great advantage 
in its general efficiency of utilization, and when coal 
supply is costly or difficult it is time for the owners of 
isolated plants to revise their balance sheets and see 
whether their expenditure has not become rather a 
foolish one. There is already considerable activity in 
taking over these isolated plants, and there is going to 
be far more in the future, since, however vigorous the 
efforts made by the Fuel Administration may be, it is 
a sure thing that coal prices are up to stay at least 
for the period of the war. Here is the place where the 
central station may reasonably expect to win out, de- 
spite the minor losses which may come from various 
small economies, among which is daylight saving. 


Heaven for Housebreakers 


AR be it from us to doubt the wisdom of the 

Olympians, but if we were of burglarious disposi- 
tion the recent call for two “lightless” nights per week 
would rouse in us a sentiment of profoundest grati- 
tude. It used to be said that an electric light was as 
good as a policeman, and with what joy should we hail 
the suppression of any or all of these inconveniences to 
the profession of Raffles! We should judge it particu- 
larly thoughtful, too, to specify the lightless nights to 
be expected and to impress on the public the necessity 
of universally observing the same two evenings of dark- 
ness. Frankly, we have never been quite able to see 
why all men should abstain from pork on the same day 
of the week-or fill up on fish on two other specified days. 
Indeed, the distribution of provender would be rather 
simplified by distribution of demand. But in this mat- 
ter of the lightless nights universal agreement on the 
dates is really, from the standpoint of public safety, 
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a rather serious matter if any substantial attention is 
to be paid to this particular economy. We do not wish 
to register any kick in behalf of the electric light com- 
panies against a request to diminish the market for 
their product. They have shown no lack of patriotism 
and can be depended upon to stand by loyally, bearing 
their share of the public burden even though they can- 
not recoup themselves, as some others do, by raising 
prices at will. But, with all seriousness, effecting 
economy in fuel by the reduction of lighting may turn 
out to be a rather bad business. 

Of course, we are not yet in the situation of London 
or Paris and have no need for protective darkening. 
The question here relates to the probable effect of 
systematic decrease of lighting on accidents and on 
crime. It certainly will not take any large experience 
to show positive results in these particulars, and we 
hope that the information thus gained will lead to gen- 
eral rather than specific recommendations for econo- 
mizing light. This is only one of the many ways in 
which the individual can reduce expenditures to meet 
the war conditions which confront us, and it is to be 
judged strictly on its merits. As a measure for fuel 
saving we do not anticipate any startling degree of suc- 
cess for the new regulations. A few weeks’ investiga- 
tion of the load curve will tell the story. Certainly 
there are many more efficient ways of reducing waste 
of fuel much less open to serious objection. The 20 
per cent or so of perfectly good fuel to be found in the 
ordinary ash can suggests immediate possibility of 
results, and the amount of coal wasted in heating 
practically unused rooms is another item that looms 
large in the total of domestic fuel expenditure. 


Hope for Water-Power Conservation 


ITH Congress likely to be in continuous session 

for many months, the coal supply short, and in- 
dustries calling loudly for motive power, there must be 
a reasonable chance that the national legislature will 
at last permit the utilization of water powers on the 
public domain under terms that will be economically 
possible. Even Gifford Pinchot seems in some measure 
to have seen the light. In a recent letter to the press 
he lays down as a fundamental principle that “the 
thing to do with water power is to develop it. What- 
ever retards or restricts the development of public 
water powers on terms fair to the public is against 
public policy and hostile to the general welfare.” One 
would suppose that this declaration might impose the 
duty of silence upon Mr. Pinchot, but instead he goes 
on to lay down half a dozen more propositions which 
together pretty effectively nullify his paving contract 
of good intentions. Briefly they are as follows: Hy- 
draulic privileges belong to the people and should be 
retained as such in public hands. Where development 
by the public is not desired the rights should be leased 
for periods never exceeding fifty years, at which time 
the whole property would, of course, revert from the 
lessee to the lessor. Rates in service should be regu- 
lated by federal authority “when state or local authori- 
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ties fail to do so.” Prompt development should be de- 
manded since, according to Mr. Pinchot’s view, “millions 
of water horsepower are held out of use to further the 
monopoly of private corporations.” Finally, those who 
make money out of rights granted by the people should 
share their profits with the public, which has a right to 
complete information about every such business. 

Now, this pronunciamento is a curious complex of 
honest intentions and the brand of socialism affected by 
Trotzky. Mr. Pinchot explains that the people of the 
United States own about 50,000,000 undeveloped water 
horsepower, pretty nearly enough to meet our complete 
industrial requirements. What he does not state is that 
a very large amount of this power is at the present time 
so impossible to market that its usefulness must be de- 
ferred pending the growth of population and industry. 
Much there is, however, that could be developed and 
would be developed if the Bolsheviki element among so- 
called publicists in and out of Congress would permit it. 
Where water powers exist on the public domain in re- 
gions which are within the scope of prompt commercial 
development all are agreed that the work should be 
begun at once and pushed to the swiftest possible con- 
clusion, in order to relieve the difficulties of fuel supply 
and to furnish power for the industries necessary to all. 
It will be readily granted by everybody, too, that public 
property should not be given away to private interests 
or transferred to their custody without reasonable pay- 
ment therefor. So far as the consumer is concerned, it 
is a matter of indifference whether he pays the govern- 
ment or somebody else for his power, provided that it 
is obtained at a reasonable price for the service ren- 
dered. It is emphatically not true that it is necessary 
for the hydraulic privileges to remain in public hands, 
provided that the product obtained from them is under 
such control as will insure its development and distri- 
bution in such way and at such prices as shall be to 
the public benefit. 

We do not think that “millions of horsepower” are 
held out of use to further monopoly. More effective 
monopoly could be insured by putting them into use 
and building up power-distribution enterprises on a 
gigantic scale, thereby increasing output and profits. 
The undeveloped water powers in private hands are 
undeveloped chiefly because there is no market for them 
within reasonable range at the present cost of con- 
struction, or because they are of a character requiring 
costs of development too high to be justified by the 
demand at present in sight. The natural course of 
events is that the privileges most easily developed 
should be first put into service, followed by the others 
as the certainty of market for their full utilization 
makes it profitable to bring them to use. As regards 
the powers on the public domain, those of them which 
are capable of development on an economically sound 
basis will be put to work as quickly as possible when 
Congress permits it on terms that will not be disastrous 
to those undertaking the enterprise. Right here is 
where Mr. Pinchot departs from the straight line of 
sound economics. Every public service corporation, 


from whatever source it derives its power, realizes its 
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public obligations and grants that it must be account- 
able for what it has received from general or local 
authorities by recognition of control by those authori- 
ties. What it asks is merely security against the vir- 
tual confiscation of the property which it has built up 
about such public privileges as have been granted to it. 

Under existing statutes the right of public control 
of rates exists practically everywhere to the extent of 
regulation of prices to the consumer, and every cor- 
poration is compelled to make returns of its business in 
as complete a form as may be from time to time pre- 
scribed by statute. Under these rights the people of 
any state have power to protect themselves amply 
against the possible danger of extortion, and in virtue 
of price regulation they can and do compel public util- 
ities to share profits with them by this means. The 
main issue in the premises seems to be the terms on 
which development of public powers should be per- 
mitted and the nature of the regulation which should 
be applied to them. We do not believe that the govern- 
ment itself will undertake the development of water 
powers on its own responsibility. Public ownership on 
a much lesser scale than this would imply has often 
been tried and generally found wanting. If the work 
is to be undertaken, on the other hand, by private 
capital, this cannot be secured, particularly under 
present conditions, unless it is reasonably assured that 
the investment will be a sound one and that it will be 
for a time long enough, and on terms reasonable 
enough, to give security to the investor not only for the 
capital put into the actual hydraulic development, but 
for the much greater amount necessary to secure ade- 
quate service to the consumer. 


Electric Power in Rolling Mills 


HOSE of our readers who are in close touch with 

the steel industry know to what extent electricity 
has been used for driving rolling mills; but very 
few outside the inner circle of the industry realize 
to what an extent the work has now been carried. 
Considerably more than 200 electrically driven rolling- 
mill plants are in operation, using, moreover, very 
large amounts of power even by the 1913 figures 
available. Since that time the business has increased 
considerably. The average kilowatt-hours generated 
per plant were little short of 10,000,000 annually, double 
the average output of the electric railway companies 
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operating in the United States. In the largest plant 
then in operation the annual output rose to 330,000,000 
kw.-hr., an amount which is comparable with the out- 
put of the largest class of central stations. Broadly, 
the advantages of electric pewer in rolling mills are 
The 
simplicity of the drive, the regularity of the speed 
which can be attained, the flexibility of the whole equip- 
ment, appeal as strongly to the engineer of a rolling- 
mill plant as to others. Besides these advantages, there 
is in many mills a considerable economy of power due 
to working the motors in reversal, which has a very 
perceptible effect on the power cost of operation. 

As most engineers know, the general problem of elec- 
tric drive in rolling mills is now purely an economic 
one, the fundamental question being whether such a 
drive is or is not cheaper than a steam-engine drive, 
and, granted that it is, whether it is cheaper to gen- 
erate or to purchase power. Large electrical supply 
companies are able to deliver energy on the scale de- 
manded by rolling mills at a figure which permits com- 
peting with power locally generated. The ‘great public 
supply plant can work on so big a basis and derive so 
much benefit from the diversity factor that it is in a 
particularly good position to sell power cheaply in 
large blocks. The average rate offered by twenty cen- 
tral stations furnishing power to steel works is, as 
stated by a recent report on the subject, between 8 mills 
and 9 mills per kilowatt-hour. The methods of charg- 
ing adopted are usually based on certain requirements 
for maximum demand plus a flat rate. Only in rare 
instances is the latter system of charging used alone. 
As is well known to our readers, the arrangements 
adopted for equalizing the enormously irregular loads 
in rolling mills are highly ingenious and on the whole 
very successful. We have from time to time published 
articles giving details of this work. For the present 
purposes it is sufficient to point out that the difficult 
problems presented have been very successfully solved, 
so that there is no sound reason for central stations in 
general being timorous about taking on rolling-mill 
load, assuming that its quantity is not so great as quite 
to swamp the station capacity. Generally, special pro- 
visions in the feeding system are necessary, and some 
extra care must be taken in the matter of regulation. 
But, by and large, the rolling mill offers to the large 
producer of electricity an excellent: market for his 
product, and in turn the rolling mill is able to utilize 
it with a high degree of efficiency. 





S IS customary, the ELECTRICAL 

WORLD will devote the first issue of 

the new year to a review of the performance of the 
industry during the past year. Especial attention, how- 
ever, will be given in the coming issue to the part that 
has been played by the electrical interests in helping the 
country successfully to wage the war. To few other in- 
dustries has such an opportunity been given to serve the 
nation. No other industry has responded more prompt- 
ly than the electrical industry in man power, resources 
and facilities. As a conserver of fuel and a supplier of 
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energy for the manufacture of munitions 
of war and ships to transport them, as 
a producer of equipment that alone makes possible 
increased output of supplies and the spreading of in- 
telligence quickly on the field, as the university from 


which the best of trained engineers enter the nation’s 
service, the electrical industry stands apart as a war 
aid to the government. How this has been accomplished 
and how the industry has continued to maintain in al- 
most full measure its great service to the public will be 
the theme running through the Jan. 5 number. 
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Factors Affecting Selection of Insulators 


The Advantages and the Disadvantages of Ground Wire—Consideration of the Effects 
Exerted by Operating Surges and by Parallel-Circuit Operation—Local 
Conditions Always an Important Factor in This Problem 
BY A. 0. AUSTIN 


Chief Engineer Ohio Insulator Company 


tors “it is advisable to remember,” said the author 

in the Nov. 10 issue of the ELECTRICAL WORLD, 
writing under the same heading, “that the relative cost 
of the insulator as compared to the remainder of the 
system is often under 3 or 4 per cent, and that there are 
only a few systems which could not afford to use more 
insulation simply as a matter of good business invest- 
ment in safeguarding their plants.” He then pointed 
out that the liability of interruption to service is de- 
pendent on the size of the system, that steel structures 
impose greater strains on insulators than wood poles, 
and that competition and the nature of the load are 
important considerations in determining the margin of 
safety to allow in insulators. 

In this article he goes on to point out the advantages 
and disadvantages of ground wires, the effects of 
switching surges on insulators, the relative merits of 
independent and parallel circuit operation and the effect 
of local conditions. 


[« CONSIDERING the investment needed for insula- 


ADVANTAGES AND DISADVANTAGES OF GROUND WIRES 


Heretofore ground wires have been regarded from 
too narrow a point of view, their advantages being 
often doubtful, while the troubles that they cause some- 
times offset any possible theoretical advantage. When 
used on a steel structure the ground wire will not 
greatly increase the danger of shorts caused by birds 
and may protect the insulator slightly. However, if the 
investment represented thereby is applied to increasing 
insulation, the benefits will be still more marked. 

The use of a ground wire on a wood-pole line will 


38" 





1 


SSS | If sean 

Pow 

FIG. 1—FOUR-PETTICOAT, TANDEM AND POST TYPE PIN 
INSULATORS 


ie 


The trouble from insulators flashing over is so serious that the 
tendency is to raise the insulation where lightning will not flash 
the insulators. This requires the equivalent of a seven-section 
insulator or a tandem insulator like that shown. 
protect the poles from being shattered, but the strain 
on the insulators will be increased and there will be 
more short-circuits from birds, insulator flashovers and 
punctures. Where a good, effective cross-arm is used 


the disadvantages of a ground wire will not be so no- 
ticeable, but when a wood-pole line is equipped with 
metal cross-arms tied into the ground wire the system 
has all the disadvantages of a steel-tower line in so 
far as the danger of flashovers and short-circuits de- 
veloping is concerned, and will have the further disad- 
vantage of requiring more insulators per mile. A bird 
standing on the cross-arm may cause a short-circuit, 
even with the largest pin insulator, unless it is mounted 
on an abnormally long pin. This trouble, although neg- 
ligible on a short line, may seriously affect the service 
on a long line. 

Since the flashover strength of an insulator must be 
more than 300 kv. practically to eliminate spillovers 
from lightning, the largest pin insulators cannot be ex- 
pected to prevent “kick-outs” from lightning when 
mounted on a grounded cross-arm. 

The removal of the ground wire will clear up many 
cases of trouble, but if needed to prevent poles from 
being shattered it should be so installed that its disad- 
vantages will not outweigh its advantages. A small 
wire run down each pole will protect the latter from 
being shattered and ground resistance will prevent 
many “spills” from developing into “shorts.” If the 
wire is insulated from the poles, it will be still more 
effective. On one large system using part metal and 
part wood construction serious trouble developed from 
short-circuits by birds or from flashovers from light- 
ning, although in no case did an insulator fail. Insu- 
lating the ground wire in such a way that the metal 
arms were not grounded removed the trouble entirely. 

It must be remembered that guyed structures will 
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FIG. 2—POSSIBLE NUMBER OF DISTURBANCES UNDER DIFFERENT 
OPERATING CONDITIONS 


Where W equals the number of disturbances the probability that 

a circuit will be out is p = Wt/T; the probability of two circuits 

pi and p, being out will be P,P2, and the probable time that power 
will be off the line will be P,P,7. 


have a greater electrical hazard than ungrounded 
wooden poles, and very much larger insulators will be 
required to furnish the same reliability that smaller 
Therefore the 


ones will give on wooden structures. 
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use of guys, unless thoroughly insulated, is of doubtful 
value at crossings and other points where it is desired 
to make the construction very safe. 

The hazard caused by strain insulators is many times 
that obtained with suspension insulators, hence the 
mechanical advantages will have to be very marked to 
warrant their use. The depreciation rate for strain 
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insulators is more than double that of suspension in- 
sulators, so that in the larger insulators the hazard 
increases from thirty to sixty times that for suspen- 
sion insulators, owing to matching of defects. 
Protection can be secured by the use of weather 
shields or short disk-spacing, so that the one part af- 
fords protection for another by the removal of defec- 
tive material before it can cause trouble and by the 
rotation of the insulators after a period of service so 
as to expose new parts and relieve the stressed ones. 


EFFECT OF SWITCHING SURGES ON INSULATORS 


When the line insulation gets in very bad shape 
owing to the matching up of a number of faulty mem- 
bers, it sometimes happens that when service is once 
interrupted it is practically impossible to restore and 
maintain it until the voltage is built up slowly. The 
natural conclusion is that the switching surges must 
be abnormal. Investigation, however, shows that se- 
rious trouble often exists with a comparatively slight 
rise in voltage during switching, due to high-frequency 
oscillations. While these may not be destructive to 
porcelain as ordinarily used in insulators, they do tend 
to locate air pockets or internal defects with a partial 
vacuum. It is this latter characteristic which makes 
switching surges troublesome. 

The current flowing in an air pocket increases with 
the frequency, since the pocket is really a poor con- 
ductor in series with the rest of the dielectric which 
forms a condenser. The increase in current causes a 
large ?’R loss, which in turn heats the air and dielectric, 
causing the resistance of the insulator to drop to a point 
where it will fail. This phenomenon is particularly 
dangerous in multi-part insulators which have depreci- 
ated sections, because if one part breaks down a larger 
stress is thrown on the remaining sections. 

From the preceding remarks and the accompanying 
data it follows that (1) the switching surges cause 
large operating hazards where there is much insulator 
depreciation; (2) a line which does not have switching 
surges will give good service with considerably less 
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insulation than a line having switching surges; (3) 
switches which insert resistance or reactance prior to 
opening are more valuable than generally supposed and 
should be further developed; (4) if switching is to be 
general practice, larger insulators should be used or 
the poor material should be removed from the line more 
frequently; (5) when difficulty is experienced in re- 
storing or maintaining service after interruption, time 
should be taken to build up the voltage gradually, split- 
ting up the system if possible while doing so; (6) low 
charging current in insulators lessens the shunting of 
defective parts, hence insulators with small electro- 
static capacity or those mounted on wooden structures 
have, for the same depreciation, a lower secondary 
hazard than those of larger electrostatic capacity or 
when mounted on steel structures; (7) arresters or 
other apparatus which induce high-frequency disturb- 
ances should have resistances in series with them for 
minimizing disturbance; (8) hot weather, unusual bird 
trouble, high winds or electrical storms may greatly 
increase the primary hazard, so that it is advisable to 
split up the system, even if only for a short time, going 
back to a larger connected mileage as soon as the pri- 
mary hazard,is reduced te normal. 

Lightning, although producing a high local hazard, 
has a relatively small effect on the total system hazard, 
so that switch surges are more to be feared. For in- 
stance, a line of seven-section insulators operating so 
that g = 1 constitutes a hazard will have 0.01 dan- 
gerous strings per thousand. If a switching surge pro- 
duces a hazard when g = 3, it may be seen that there 
are 0.95 dangerous strings per thousand. The hazard 
has been increased 0.95 — 0.01 = 95 times. If the line 
was 300 miles (482.8 km.) long and the secondary 
hazard was h = 0.003 for the switching disturbance, 
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there would be sixty failures in a given time. In the 
case taken, however, the switching disturbance would 
cause 0.95 cases of secondary trouble compared to 0.01 
at normal voltage. If the switching surge was elimi- 
nated, then, by building up or other means, the sec- 


ondary hazard h would be 0.01 — 0.95 « 0.003 = 
0.0000316. 
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By referring to Fig. 1 in the author’s article of 
Nov. 10 it will be seen that a line having a secondary 
hazard h = 0.0000316 will have a negligible secondary 
hazard, hence a total of six interruptions only. It is 
further evident that a very long mileage could be 
operated where kh = 0.0000316 and the primary hazard p 
is low, whereas the switching surge would probably 
reduce the possible mileage to under 200. 


INDEPENDENT VS. PARALLEL CIRCUIT OPERATION 

The use of automatic relays may maintain service 
practically all the time where there are two lines serv- 
ing a load, although there may be a number of inter- 
ruptions on either circuit. However, if the secondary 
hazard h is high, much better operation may be ob- 
tained by operating the lines independently. 

From Fig. 2 in this article it will be noted that up to 
150 miles (241.4 km.) the parallel circuit has far more 
disturbances (B) than the single line (A), but the 
time that power will be off (C) will be less. After this 
mileage is exceeded the single circuit not only has 
fewer disturbances but less time outage. Hence the 
single circuit would give far better service than the 
parallel circuits even when tied together and operated 
with automatic relays. The curves constitute another 
argument for splitting up the system, so as to have A 
in place of B disturbances and D or E for outage time 
in place of C. 


EFFECT OF LOCAL CONDITIONS 


The practice of paying little or no attention except 
to very highest altitude is undoubtedly good practice 
as far as insulator performance is concerned, since 
the clear air, lower temperature, lower stresses and 
greater dielectric factor of safety all go to increase 
the reliability or permissible operating voltage for any 
insulator and will usually more than offset the reduc- 
tion in flashover. 

Conditions around large cities are becoming more 
severe each year, and insulators which would formerly 
have given good service cause no end of trouble by 
burning pins or from increased surface leakage. This 
condition calls for refinements in the insulator rather 
than size. For these conditions an insulator should be 
made up of parts having low surface stress. Since the 
energy expended in the pin increases as the square of 
the current, the small electrostatic capacity is well 
worth while. 

If there are some points on the system difficult to 
get at or which offer particular hazards, it is advisable 
to increase the insulation at these points either through 
the use of more sections in the case of the suspension 
insulator or by a change in the type of construction or 
a larger insulator. The better insulators usually have 
fewer number of parts, as it is believed that they form 
a better compromise. Few well-made parts can be 
made for less cost, and the depreciation is likely to be 
very much less. The more cement surface an insulator 
has the more uneven will be the temperature distribu- 
tion, and this at best is likely to set up serious stresses 
unless relief is provided. The mechanical stresses also 
go up almost directly with the diameter of the cement 
areas. 

Another important factor in a pin-type insulator is 
that where a large number of parts are used the rate 
of depreciation must be very small, otherwise the num- 


ELECTRICAL WORLD 





VoL. 70, No. 2€ 


ber of insulators which have to be scrapped to weed out 
a comparatively small percentage of defective parts 
is likely to be prohibitive (see Fig. 3). 

It may be noted from Fig. 4 that, although the cost of 
a pin-type insulator goes up very rapidly as the size 
increases, the total tested strength of the parts has 
increased almost at the same rate as the cost. This 
would not have been possible had it not been for the 
successful manufacture of the more efficient designs, 
the benefits to be derived from the proper use of which 
are by no means exhausted. 


THE UTILIZATION OF PIPE 
FOR OUTDOOR BUS WORK 
Charts Giving Deflections of Copper, Brass and Iron 


Pipe With and Without Ice Load Designed 
for High-Tension Apparatus 


BY M. M. SAMUELS 
Copper, brass and iron pipe is now being used ex- 
tensively in high-tension parts of outdoor substations 
for buses and connections, the great advantage of being 
able to support it on rigid insulators instead of by 
strain insulators being generally recognized. 
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No strict rules can be made as to how far apart 
pipe-bus supports should be. The exact spacing of in- 
sulators must be determined in each individual case. 
For instance, where a conductor runs parallel to a steel 


DIMENSIONS OF FLATTENED COPPER OR BRASS PIPE FOR TERMINAL 


Size or Piree in INcHES 








Standard iron-pipe | 
size: 


Rel vsckacaeaeen 0.57 | 0.76 | 0.96 | 1.20 | 1.52 | 1.86] 2.44 | 2.82 | 3.56 | 4.32 | 5.28 
BG Sesneeostaawonn 0.12 | 0.17 | 0.18 | 0.22 0.23 | 0.24 | 0.29 0.30 | 0.31 | 0.38 | 0.44 
Extra heavy iron-pipe | | 
size: | 
Bi cdncvw aden tention | 0.54 | 0.72 | 0.91 | 1.15 | 1.48 | 1.85) 2.39 | 2.76 | 3.49 | 4.20 | 5.16 
Ps dks sake rcewaes 0.20 | 0.25 | 0.25 | 0.30 | 0.31 | 0.35} 0.39 0.41 | 0.44 | 0.56 0.61 


ra | 


member, as in Fig. 1, with the steel member under- 
neath the conductor, a large sag will considerably de- 
crease the ground clearance. Therefore insulators must 
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be spaced so that even with a maximum sag under ice 
conditions there will still be enough clearance between 
the conductor and the steel. But even for an individual 
case like this no rule can be made as to the minimum 
spacing of insulators, since the ground clearance at 
maximum sag will depend upon the insulator’s height. 

When the conductor is suspended underneath the 
insulator with the steel above the conductor, as in Fig. 
2, or when the conductor runs at right angles to the 
insulator, as in Fig. 3, a greater sag and consequently 
a greater distance between supports is permissible. In 
this connection it may be mentioned that the majority 
of standard insulator pins on the market at present are 
too short to allow for the required ground clearance 


6 Sizeot Pipe |, 
teed 
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Electrical Determination of Ore Beds 

Dr. Reginald A. Fessenden of Brookline, Mass., de- 
scribes in patent No. 1,240,328 a method by which he 
has actually been able to detect and determine the loca- 
tion of a body of mineral invisible to the eye at a dis- 
tance of 2.5 miles (4.0 km.). In general the method 
consists in drilling four holes in the earth a given dis- 
tance apart—for example, 5 miles (8.0 km.)—filling 
these holes with water so that proper receiving and 
sending apparatus can be let down, and noting the dif- 
ferences recorded on the several receiving instruments. 
The apparatus employed would in the above case be 
three photographic recording oscillographs of the Ein- 
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FIG. 5—DEFLECTION OF COPPER, BRASS AND IRON 


when used as in Fig. 1, since most standard pins are 
designed for cross-arm use as in Fig. 3. Caution 
should be used therefore when deciding upon the type 
of pin for a high-tension bus support. 

The accompanying curves give the deflection of the 
various kinds of pipe for different spacings of insu- 
lators, both without ice load and with ice load. They 
may be used readily for determining the required spac- 
ing of insulators after a certain kind of pipe has been 
decided upon or to determine the size of pipe to be 
used when the distance between supports is fixed 
through other determinations. The deflections given 
are for two end supports and are therefore maximum. 
For a continuous pipe with more than two supports the 
deflections will be considerably less than those given. 

The simplest method of connecting a pipe connector 
to a terminal is to flatten the pipe, drill a hole through 
it, and use the pipe conductor itself as a terminal lug. 


Span in Feet 


PIPE USED AS BUSBARS WITH AND WITHOUT ICE LOAD 


thoven type coupled to microphone receivers and a sin- 
gle strong underwater sound-wave oscillator of the kind 
developed by Dr. Fessenden for submarine signaling 
work. Given the distance between two points in a 
mine and having determined the time taken by a sound 
wave to travel between the two points, it is possible to 
draw conclusions in regard to the probable nature of 
the rock between the two points, or if an echo be ob- 
served or a refraction of the sound, it is possible to 
estimate the distance of the reflecting or refracting 
vein. 

Since the oscillograph photographic strip moves with 
a regular and known velocity, the distance on the strips 
between the records produced through the transformers 
when the key is pressed down and the records made by 
the sounds received, whether direct, or by reflection or 
refraction, or by the echo, indicates the distance be- 
tween the drill holes and the ore bodies. 
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Factors Affecting Application of Motors to Lathes 


Necessity of Knowing Work for Which Lathe Will Be Used in Order to Arrive at 
Correct Conclusions in Providing Motor Drive—Methods of Calculating 
Power Required—Speed Requirements 


BY C. E. CLEWELL 


Assistant Professor of Electrical Engineering, University of Pennsylvania 


SYNopsis.—In this, the ninth installment of a series of 
articles on industrial motor and control applications, the 
lathe is taken as one of the typical classes of machine tools 
with which motors are widely used, and some of the prac- 
tical points related to the application of the motor to such 
machines are discussed in detail. A typical piece of work 
calling for several operations throughout the duty cycle is 
used as the basis for showing how the root-mean-square 
horsepower may be calculated for such a cycle when the 
graphic record of current input to the test motor is avail- 
able. Reference is also made to the approximate calculation 
of horsepower on the basis of the cubic inches of metal re- 
moved per minute. The requirements of speed are treated 
at some length, and notes on the control problem are in- 
cluded along with simplified wiring diagrams applicable to 
a given type oi macnine-tool controller. 


WARLY every appiication of motors has its own 

peculiar characteristic, so that the analysis of 

the motor requirements may be simplified by the 
selection of some one industry or a given type of ma- 
chine tool and limiting the discussion thereto. In this 
article it is proposed to take the lathe as an example 
of one class of industrial machinery and to point out 
some of the elements connected with the selection of a 
motor suitable for driving such a machine. 

The average lathe, in contrast to the planer, for ex- 
ample, is essentially a non-reversing piece of apparatus. 
Even where reversal’ becomes necessary occasionally 
the motor may readily be reversed by the ordinary 
drum machine-tool controller, and no special reversing 
mechanism is ordinarily required as with the planer. 
Furthermore, the need for an adjustable-speed rather 
than a constant-speed motor will depend somewhat on 
whether the lathe is used for one given standard opera- 
tion, and consequently requires only one or at most a 
few speeds of small ranges, or whether it is used for 
special or repair work, including a wide range of diam- 
eters, and thus has a correspondingly wider range in 
the speed requirements. 

However, even where a lathe is purchased primarily 
for a standard operation, natural changes in manufac- 
ture are likely to result in its use for turning sizes of 
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FIG. 1—SECTION THROUGH A SHAFT ON WHICH FOUR OPER- 
ATIONS ARE TO BE PERFORMED IN A LATHE (SEE FIG. 2) 


work with diameters which differ from that in the first 
instance, so that the question of the possible ranges in 
diameters of the work and the necessary changes in the 
r.p.m. of the work often become important. 


1It becomes necessary, of course, to reverse the spindle now and 
then when reversing the progression of the cutting tool along a 
shaft, but the rotation of the work for any given operation is 
usually continuous and is hence in one given direction. 


Fundamentally, the lathe is used for the removal of 
metal, from a shaft, for example, where the cutting 
tool makes a cut of a certain depth and each succeeding 
revolution of the shaft results in a given progression of 
the tool along the shaft known as the feed. The depth 
and width of the cut, together with the peripheral 


speed of the shaft, determine the power requirements 
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FIG. 2—GRAPHIC RECORD OF INPUT TO THE MOTOR, DRIVING 
THE LATHE REFERRED TO IN FIG. 1 


for a given kind of metal. To this must be added the 
power losses in the lathe itself, these two elements 
constituting the power which must be supplied by the 
motor to the lathe. In some cases the power required 
by the removal of metal is so small in comparison with 
the mechanical losses in the lathe that the driving 
motor may be selected on a basis of the losses only. 
However, where the power required by the cut is large 
in comparison with the losses, the latter may be ne- 
glected and the power requirement based entirely on 
empirical formulas in terms of the cubic inches of a 
given kind of metal removed per minute. 

Where the determination of the power requirement is 
based on the measured input to a test motor used for 
driving the lathe under operating conditions, obviously 
both the mechanical losses and the power for removing 
the metal are taken into account, and hence this scheme 
for testing out the required horsepower is to be pre- 
ferred. 

The present problem may therefore be divided into 
two parts, one of which relates to the motor and the 
other to the methods of control for obtaining the re- 
quired operating characteristics. In discussing the 
motor attention will be directed, first, to the question 
of its horsepower rating; second, to its speed range, 
and, third, to the practical item of how the motor may 
be connected to the machine tool. 


HORSEPOWER REQUIREMENTS 


Three possible schemes are presented for deciding on 
the rating of the motor to employ for driving a lathe: 
(a) Tables of average ratings for a lathe of the given 
size as issued by the motor manufacturers may be con- 
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sulted. (b) A caiculation may be made of the cubic multiplied by the amount of metal removed by the cut- 
inches of metal removed per minute, which should take ting tool per minute indicate the horsepower required 
into account the maximum as well as the average. to remove the metal. As pointed out above, this scheme 
Constants are available for various metals, which if may not take into account the mechanical losses in the 





FIG. 3—DIFFERENT METHODS OF CONTROLLING LATHE MOTORS 


A—Motor mounted on lathe but belted thereto. B 





Snap-switch either constant-speed or adjustable-speed motor by connecting 


control for motor driving lathe through gears with sliding idler. through twelve-speed geared head (apron control is used). E— 
C—Motor-driven lathe in which speed adjustments are obtained Motor arm arranged for driving geared head. F—Geared-head 
by change gears (quick speed changes are not necessary as ma- lathe which can be driven at fifteen different ~peeds by constant- 


chine is used for long runs). D—High-duty lathe which can use speed motor. 
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lathe but merely give the net power required at the 
point where the cut is being taken. (c) A test motor 
may be attached to the lathe temporarily and a graphic 
record of the amperes input taken throughout one or 
more duty cycles. Such a chart may be used as the 
basis for calculating the r.m.s. horsepower as well as 
the maximum or peak requirement, as described below. 


TABLE I—CALCULATION OF THE R. M. S. CURRENT INPUT TO 


THE MOTOR OF A MOTOR-DRIVEN LATHE 


Amp. Time, Seconds Calculated R. M. 8. (Amp.)? X Time 
33 180 1089 & 180 = 196 ,020 
30 140 900 K 140 = 126 ,000 
0 112 0X112= 0 


900 171 =153 ,900 
81 X260 = 21,060 
0 X190 = 0 


Total. .....496,980 


Suppose, for example, that a shaft is to be turned 
as in Fig. 1, and that the sequence of operations is as 
indicated in the diagram. Suppose, furthermore, that 
Fig. 2 represents a graphic record of the amperes input 
to the motor during the operations involved in turning 
such a shaft. The complete duty cycle includes two 
rest periods for the motor, (1) while the new shaft is 
being put into place, and (2) when the lathe is re- 
versed between the second and third operations. 

Table I is a summary of the duty cycle shown in 
Fig. 2. Here the average current for each operation is 
squared and multiplied by the time (seconds) of the 
operation, the total of such products being 496,980". 
The total time of the one cycle is 1053 seconds, and 
hence: 


r.m.s. current \ 496,980 — 1053 = 21.7 amp. 
The determination of the r.m.s. horsepower rating of 
the motor depends on the supply voltage and on the 
efficiency of the motor. At 220 volts and 86 per cent 
efficiency the r.m.s. horsepower rating of the motor 
required is 5.5, while the peak requirements during the 
first operation amount to 8.3 hp. These are sufficient 
data on which to base the selection of the motor rating 
for the class of work involved. For reasons already 
stated it constitutes a more accurate method than 
either of the other two methods mentioned. 


SPEED REQUIREMENTS 


The peripheral or cutting speed of a shaft in a lathe 
with a diameter d inches and revolving at n revolutions 
per minute is given by the simple relation: 

Cutting speed (ft. per min.) = x dn — 12. 
This may be expressed conveniently in terms of n as 
follows: 
n = (cutting speed * 12) ~— xd. 

From this equation it follows that the rotational 
speed of the shaft (sometimes called the spindle speed 
of the lathe) depends directly on the cutting speed and 
inversely on the diameter d of the shaft. Moreover, 
it is obvious that the speeds of a directly coupled indi- 
vidual motor depend directly on n. Hence in the anal- 


2In the preparation of Figs. 1 and 2 and Tables I, II and III 
three articles by A. G. Popcke, American Machinist, Vol. 37, No. 3. 
have been consulted freely. The reader will find the extended 
analysis of motor drive for lathes in these articles an excellent 
treatment of the subject, primarily from the standpoint of factory 
management. The present article approaches the subject rather 
from the engineering viewpoint. 
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ysis of the speed requirements of the motor it is con- 
venient to study the effects upon n produced by changes 
in the cutting speed and in the diameters of the work 
to be turned in the given lathe. 

The practice in cutting speeds was materially modi- 
fied by the invention of high-speed-tool steel as a sub- 
stitute for the older carbon-steel cutting tools. With 
its use it has been possible to increase the speeds for 
metal cutting from say 20 ft. to 40 ft. (6.1 m. to 12.2 
m.) per minute for soft steel up to 80 ft. and 160 ft. 
(24.4 m. and 48.8 m.) per minute, and up to 50°ft. and 
75 ft. (15.2 m. and 22.9 m.) per minute for cast iron. 
Cutting speeds for finishing run even higher. Depend- 
ing, therefore, upon the kind of metal worked upon 
and partly upon the nature of the operation, that is 
whether a roughing or a finishing cut is being taken or 
some intermediate condition, the cutting speed has 
come to be looked upon as a fairly definite factor for 
given operations. In other words, there is a most 
economical cutting speed, beyond which mechanical lim- 
itations, such as undue shortening of the life of the 
tool or too rapid a deterioration of its cutting edge and 
excessive racking of the machine itself, come into play. 
On the other hand, to employ a cutting speed below the 
most economical value means a longer time for the 
duty cycle and consequently a higher production cost 
for the work. 

Conversely, if owing to limitations in the speed 
ranges with the use of cone pulleys and belts the work 
in a lathe has has been performed at cutting speeds 
say 5 or 10 per cent below the economical value, the 
substitution of a motor with sufficient speed ranges and 
gradations so that practically any diameter of work 
can be accommodated with a motor speed which will 


TABLE II—RESULTS OF AN ANALYSIS OF LATHE SPEEDS UNDER 
POOR AND IMPROVED CONDITIONS 








16 In. X48 In. | 16 In. X36 In. | 16 In. X36 In. 
Im- | Im- Im- 
Poor | proved | Poor proved Poor proved 
Maximum speed (r.p.m.), gear 
out. sa amie RTC 530 400 | 580 400 624 200 
Minimum speed (r.p.m.), gear | 
Rs uci. ncleind saws n eee 90 100 | 143 100 114 50 
Pack GOR? TAUO... . 6. . ce ccens 12 ae | 7.5 5 8.8 5 
Maximum speed (r.p.m.), gear 
URS tbe evs bonlan mes OAS 44 | 80 77 80 71 40 
Minimum speed (r.p.m.), gear | 
Oop rt re tee 7.25 20 19 20 13 10 
Per cent gap in speed........ 1105 =| 25 85 | 25 61 25 
i 
Minimum diameter of work...| 1 in. Lin.. || ie) ae 2in.| 2 in. 
Maximum diameter of work...|10in. 10in. 8 in. 8in. | 16in.| 16 in. 
Maximum cutting speed at min-! 
imum diameter............. |139 100 152 | 100 326 100 
Minimum cutting speed at) 
maximum diameter......... 19 50 40 | 40 55 40 
Cutting speeds not possible: | | 
On 1-in. diameter..........| 12-23) 21-26 | 25-40; 21-26 | 20-35) 11-13 
On 2-in. diameter..........| 25-50 | 42-52 | 40-75) 42-52 | 40-70) 21-26 
On 3-in. diameter..........| 35-70) 62-78 60-110, 62-78 |60-100) 33-39 
| 





result in the most economical cutting speed means in 
turn a material increase in production for the same 
labor cost or a reduced labor cost for a given amount 
of work performed. 

It is possible with many lathes to accommodate quite 
a wide range of diameters, with the result that the 
same lathe may be used for any or possibly all of the 
diameters at one time or another. In Table II, for 
example, the first lathe can accommodate work ranging 
from 1 in. to 10 in. (2.54 cm. to 25.4 cm.). Suppose 


the maximum cutting speed desired is 100 ft. (30.5 m.) 
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per minute, this immediately fixes the maximum 
r.p.m. of the lathe spindle which occurs when the small- 
est diameter (1 in.) of work is in place; namely, about 
400 r.p.m. Assuming further that a four to one speed- 
range, adjustable-speed motor is used, the minimum 
sprindle speed without the aid of gear changes will be 
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current or alternating-current type for such work must 
be accompanied by mechanical speed-changing facili- 
ties if production is to be maintained at its most ef- 
ficient standard. Even where the desired speed ranges 
are possible with mechanical means, it is apparent that 
many operators will prefer a lower cutting speed to 


TAPLE III—PORTION OF A CHART PROPOSED FOR USE IN MACHINE SHOPS SHOWING THE RELATION BETWEEN FEEDS, CUTTING 
SPEEDS, DIAMETERS OF WORK AND SPINDLE SPEEDS ON LATHES 


1 | 














Feed (in. per rev.): | 
Cast iron.... 0.18 0.14 0.11 0.09 0.08 0.07 0.06 0.055 0.043 0.036 ‘ene 
Machinery steel....... 0.17 0.12 0.09 0.075 0.06 0.055 0.045 0.04 0.035 0.03 0.025 dicnice 
Tool steel... 0.10 0.07 0.05 0.04 | 0.035 0.028 0.025 0.022 0.02 | 0.016 0.012 
re | 0.20 0.17 0.14 0.12 0.11 0.10 | 0.08 0.06 0.05 0.03 0.02 
Cutting speed (ft. per min.) 20 30 40 | 50 60 70 80 90 100 125 150 200 250 300 
Diameter (in.): : Tuas 
Fees tnaee } 160 240 320 400 | 480 560 640 720 800 1000 1200 1600 2000 2400 
Pi weaadorcein am eenn 80 120 160 200 240 280 320 360 400 500 600 800 1000 1200 
14 CO | 
2 40 60 so | 100 | 120 140 160 180 200 250 300 400 500 600 
6 11 14 «| 16 | | 
| 
Weaciwts 30 45 60 75 90 105 | 120 135 150 188 225 300 375 450 
3 7 11 13 15 16 | 
4 20 30 40 50 60 70 | 80 90 100 125 150 200 250 300 
16-a 3 6 9 11 12 | 14 15 16 
5 16 24 32 40 48 56 SO 64 72 80 100 120 160 200 240 
15-a 2 5 7 9 11 12 14 | 15 16 
6 13.3 20 27 33 40 47 54 60 67 84 100 134 167 200 
13-a 1 3 5 7 9 11 12 13 14 16 
7 11.4 17 23 28 34 40 46 51 57 71 85 114 142 171 
10-a l4-a 1 2 4 6 8 9 10 12 14 
3 10 15 20 25 30 35 40 45 50 63 75 100 125 150 
9-a 13-a 16-a 1 3 5 6 7 9 11 13 16 
As an example of how such a chart may be used, consider in the equipment corresponding to this table. The bold-face figures 


machinery steel. For a feed of 0.07 in. (0.178 cm.) per revolution 
a cutting speed of 60 ft. (18.3 m.) per minute is indicated, and 
hence for a shaft 5 in. (12.7 cm.) in diameter a spindle speed of 
48 r.p.m. is required. This is accomplished by controller notch 9 
400/4 100 r.p.m., for a maximum spindle speed of 
400 r.p.m. To find whether 100 r.p.m. is low enough to 
accommodate the maximum diameter of work, assume 
that the minimum cutting speed for the maximum 
diameter is 50 ft. (15.2 m.) per minute. Then the 
spindle speed of the lathe to give this minimum cut- 
ting speed with the maximum diameter of work (10 
in.) must be about 20 r.p.m. This being the lower limit 
of spindle speed, it follows that with a minimum of 
100 r.p.m. (above) through the range of motor speed 
adjustment, a five to one back gear must be employed. 
With the back gear in, the motor may now be speeded 
up from its lowest to its highest speed, that is, in the 
ratio of one to four, increasing the spindle speed from 
20 to 80 r.p.m. 

To summarize, the extremes in diameters and cut- 
ting speeds of the first lathe in Table II are met with a 
four to one adjustable-speed motor and a back gear 
having a ratio of five.. For direct connection of the 
motor to the machine such a plan means a range in 
speeds from 100 to 400 with the back gear out and from 
20 to 80 with the back gear in, thus leaving a gap from 
80 to 100 r.p.m. throughout which it is impossible to 
obtain spindle speeds with this lay-out of equipment. 
Inasmuch as it may sometimes occur that important 
cutting speeds for certain diameters of work require 
such a range of spindle speeds, it is desirable to keep 
a gap of this kind down to limits of 15 to 25 per cent. 

The analysis tabulated in Table II shows that the 
ranges in speed, even where quite wide, may be met 
successfully by the four to one adjustable-speed motor. 
The use of a constant-speed motor of either the direct- 


indicate the position in which the controller should be (see Fig. 4). 
The sub-letter a@ accompanying some of the controller notch indica- 
tions means that in such instances it is necessary for the back 
gear to be thrown in. 


shifting belts or gears. This leads naturally to the 
subject of control for adjustable-speed motors which 
are called upon to meet the requirements. 

The foregoing discussion of the speed requirement 
points clearly to the importance of wide ranges in 
speed (for many lathes) and the necessity for carefully 
planned gradations in speed. The latter may readily 
be provided by the modern controller (Fig. 3), but not 
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FIG. 4—SPEED RATIO OBTAINED BY CONTROLLER IN TERMS OF 
MINIMUM SPEED 


This curve is based on geometric speed increments, each suc- 
ceeding speed being about 10 per cent greater than the immediately 
preceding value. The futility of attempting such a gradation of 
speeds by cone pulleys, for example, is apparent. 
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so well perhaps with mechanical speed changes. Even 
if the mechanical speed-changing facilities give com- 
parable increments, the controller still has the impor- 
tant advantage of convenience both in operation and 
location with respect to the machine-tool operator. 
While the motors for small lathes may be operated 
by face-plate controllers, a more standard form is the 
combined drum and dial type, in which starting is ac- 
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complished by the drum part of the controller and 
speed adjustment by the dial part (Fig. 3). 

While the application of motors to old belt-driven 
machine tools often makes it necessary to mount the 
motor as a separate unit, and possibly to supply the 
power through a counter shaft, the tendency in the 
manufacture of modern tools is to make the motor an 
integral part (see Fig. 3) of the machine. This 
method has many advantages. 


FURNACE CHANGES BRING 
INCREASED BOILER ECONOMY 


Furnace Interiors Designed to Reflect Heat Back to 
Green Coal to Hasten Ignition and Produce 
Increased Economy 
An Iowa central station company operating several 
300-hp. Heine water-tube boilers found it difficult to 
develop more than 70 per cent of the boiler rating with 
steam coal. The grate surface under each unit meas- 
ured about 60 sq. ft. (5.4 sq. m.) and each boiler had 
about 3000 sq. ft. (276 sq. m.) of heating surface, 
making the ratio of grate area to heating surface one 
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FIG. 1—FURNACE WITH SPRUNG ARCH ORIGINALLY INSTALLED 
UNDER 500-HP. WATER-TUBE BOILERS 





to fifty. Over the grate there was a flat arch 6 ft. 
(1.8 m.) long. It was installed parallel to and about 
14 in. (35.6 cm.) above the face of the grate. Later 
Stirling boilers each of 500-hp. rating were installed, 
with 138 sq. ft. (12.9 sq. m.) of grate area and 4920 
sq. ft. (452.6 sq. m.) of heating surface. The new ratio 
was about one to thirty-six. For one furnace a flat 
arch 6 ft. (1.8 m.) long was installed parallel to and 
15 in. (38.1 em.) above the face of the grate. A Stir- 
ling sprung arch was also installed, as illustrated in 
Fig. 1. With this equipment it was found possible to 
develop about 120 per cent of the boiler rating, or 50 
per cent more than with the old furnaces and boilers. 
The increase in rating was considerably greater than 
the increase in grate area, but one fault still remained. 
With the draft maintained at the pressure necessary 
for hard forcing the fire would die down at the front 
of the grate and allow the ignition arch to cool off. 
It would then be necessary to reduce the draft pressure 
as well as the rate of evaporation in order to heat the 
arch again. 

After some experimentation the improvements indi- 
cated in Fig. 2 were made. The Stirling sprung arch 
was taken out and the flat ignition arch was inclined 
until the lower face of its rear end was 3.5 ft. (1.1 m.) 
above the grate, while its front end remained at the 
former level, 15 in. (38.1 cm.) above the grate. The 
bridge wall was also raised. These modifications were 
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made in order to reflect heat from the hottest part of 
the furnace back against the green coal and thus hasten 
the beginning of combustion. 

Results have proved that the theory upon which the 
new construction was based was correct. It is not at all 
difficult now to procure 150 per cent of the boiler rating 
with Iowa steam coal, and the units can be forced to 
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FIG. 2—-MODIFIED FURNACE REPLACING ARRANGEMENT SHOWN 
IN FIG. 1 


200 per cent of their rating with Illinois coal. During 
the course of these improvements the coal consumption 
per kilowatt-hour was reduced from 9.5 lb. (4.3 kg.) 
to 6 lb. (2.7 kg.). 

Surprisingly better results were also obtained subse- 
quent to changes in another Iowa plant, where a 500- 
hp. Edge Moor water-tube boiler, served by 110 sq. ft. 
(10.12 sq. m.) of grate area, was installed. As originally 
set up 300 hp. was the maximum rating which could be 
developed from this unit with Iowa steam coal. After 
changing the lengths and angles of the arch and the 
back wall, the installation was able to develop over 
200 per cent of the boiler rating with the same fuel. 
The coal consumption per square foot of surface per 
hour was raised to 40 lb. (18.1 kg.) without interfering 
with the good quality of combustion. 

In this instance, instead of leaving the back wall at 
the rear of the grate, standing vertically or sloping 
backward, the engineer rebuilt it so that it now slopes 
toward the front of the boiler and has its upper end 
about 3.5 ft. (1.1 m.) above the grate. The arch over 
the grate was also given an upward tilt and was made 
to end at about the same level as the top of the back 
wall and about 18 in. (45.7 cm.) fromit. This arrange- 
ment forms a larger, high-center ignition chamber, 
with the white-hot surfaces reflecting more directly 
upon the burning fuel. The hot gases are led to the 
boiler tubes through the passageway between the back 
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FIG. 83—BACK WALL AND IGNITION ARCH SET AT ANGLES TO 
REFLECT HEAT BACK ON TO GREEN COAL 


wall and the arch. The engineer. believes that the in- 
creased rating and efficiency gained are due to the 
fact that reflection of heat from the modified back wall 
gives better conditions for ignition at the grate. In 
this furnace such high temperatures can be produced 
that the grates, if they are allowed to become bare, 
will be burned. 
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STATION AND OPERATING PRACTICE 


A Department Devoted to Problems of Installation, Operation and Maintenance of Equip- 
ment for Economical Generation and Distribution of Electrical Energy 





CONVENIENT TAG FOR SWITCHES 


Consists of a Leather Envelope Containing a Card 
Properly Arranged to Receive Full Information 
Line construction and repair work is done by line- 

men reporting to headquarters. These linemen, work- 

ing on street-lighting circuits or other circuits which 
must be interrupted for them, should be adequately pro- 
tected against the possibility of the switch being in- 
advertently closed. Because of the fact that there is 
no regular operator in attendance this problem is diffi- 

cult, but the following solution is suggested, after a 

trial of a number of years in several substations: 

A leather envelope is used as a tag to be hung on the 
switch controlling the circuit to be protected. On one 
side of this envelope is printed the customary warning 
that men are working on the circuit. Within the en- 
velope is a card properly arranged to receive full in- 
formation as to the time the tag is placed and removed 
from the circuit, for whom it is so placed and for what 
purpose. The workman wishing to be protected makes 
his record on the card and hangs and removes the tag 
himself. Two or more gangs working on the circuit at 
the same time have equal protection, the last one to 
clear from the circuit removing the tag. The cards are 
collected from the substations at suitable intervals and 
become a record. 

This suggestion was made by W. C. Pearce, superin- 
tendent electrical department Syracuse Lighting Com- 
pany, in a paper read at the recent meeting of the Na- 
tional Safety Council. 


INCREASING EFFICIENCY 
OF THE BOILER PLANT 


More Mechanical Apparatus Advocated for Even 
Small Boiler Rooms—Need of Interpreting 
Instrument Readings 

Methods of insuring maximum efficiency in steam 
boiler plants were discussed at a meeting of the Provi- 
dence (R. I.) Engineering Society on Dec. 12. George 
F. Weaton read a paper advocating the use of more 
mechanical apparatus in plants as small as 1000 hp. 
The author maintained that a 1000-hp. plant, if 
equipped with three 350-hp. boilers, can be operated 
economically by two men and provide for equipment 
lay-offs. Fuel economizers, underfeed stokers, coal and 
ash conveyors and overhead coal storage are desirable 
even in a plant of this size, enabling the load to be car- 
ried on two units when necessary. The returns on 
such an investment may be less than in a larger station, 
but they will exceed those for a smaller investment and 
a simpler plant. 

In lately designed plants of high efficiency the excess 
of oxygen required for combustion has been cut as low 
as 20 per cent and the boiler efficiency runs around 86 





per cent. The controlling fireman should receive the 
highest wages of all employees in the station except the 
chief engineer. Every plant should have an Orsat or 
other hand-operated apparatus for flue-gas testing. 
Imperfect combustion is indicated by streaks of dark 
color obscuring the opposite sides of the furnace from 
the observer. Perfect combustion occurs at a tempera- 
ture producing light which penetrates blue glass. The 
dun-colored gases arising from the fuel bed, upon enter- 
ing the zone of perfect combustion, should disappear, 
leaving a clear lavender-gray color. A furnace tem- 
perature of from 2800 deg. to 3000 deg. Fahr. (from 
about 1500 deg. to 1700 deg. C.) indicates good con- 
ditions. The most accurate check is obtained by meter- 
ing the feed water, accurately weighing the fuel, and 
by periodic readings of steam, feed-water-.and flue-gas 
temperature, etc. Any plant not equipped with means 
for measuring such quantities, unless it be very small, 
will waste enough to pay for the outfit required in a 
short time. The use of elastic cements on settings and 
of painter’s putty around door-joints is recommended. 

Present boiler-room labor is widely unsatisfactory, 
even at 32 cents per hour, but in a plant where coal 
passing has been subjected to scientific analysis the 
following conditions and results obtain: Coal dumped 
alongside the boiler house on the floor level of the lat- 
ter is handled to stoker hoppers 8 ft. (2.4 m.) above 
and from 50 ft. to 150 ft. (15.2 m. to 45.7 m.) away. 
Two balanced barrows are used, each of 500-Ib. (226.8- 
kg.) rating. By skillful loading a maximum of 700 lb. 
(317.5 kg.) has been attained on some occasions. In 
one day the operator handled 679.3 lb. (308.1 kg.) per 
trip, the run being over 35 ft. (10.7 m.) of paving, up 
an elevator and along 80 ft. (24.4 m.) of steel plate to 
the hopper. Fifty-nine trips were made, the average 
time per trip being 7.17 minutes and the total coal 
handled 40,800 Ib. (18,506.6 kg.). At present five men 
handle about 190,000 Ib. (86,182.5 kg.) in twenty-four 
hours, at an average cost of 21.5 cents per gross ton. 
This represents maximum economy, in the author’s 
opinion. 


MANAGERS Must BE SHOWN VALUE OF IMPROVEMENTS 


Discussing this paper, H. A. Wilcox said that lack 
of economy in the past and to-day is in part due to the 
unwillingness of many managers to spend anything on 
economy-producing equipment. This feeling has grad- 
ually undergone a change owing to the entrance of 
highly trained efficiency engineers into the field and 
to the retaining of expert. engineers by the manufac- 
turers of boiler-plant accessories. In a boiler plant of 
several thousand horsepower an allowance of two men 
per 1000 hp. is ample, but in a plant of only 1000 hp., 
the speaker considered, at least three men are needed— 
one man to operate the stokers, tend water, etc.; one 
to operate and maintain the coal and ash-handling 
machinery, and one to clean economizers, clean and re- 
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pair laid-off boilers, etc. Stokers of the mechanical type 
are favored, even for a plant of 1000-hp. boiler rating. 
Large combustion spaces are desirable, with maximum 
cleanliness. The present tendency is to increase the 
distance between boiler and grates, in order to prevent 
cooling the gases by contact with the comparatively 
cold heating surfaces before combustion is complete. 
Exposed portions of boiler shells, feed piping, etc., 
should be surrounded by asbestos covering. The grate 
must be adapted to the fuel to insure minimum loss of 
combustible material. Periodic lay-offs of equipment 
for inspection and cleaning and a frequent ash analysis 
are of great importance. Frequent use of gas-analysis 
apparatus and simple draft readings will check air infil- 
tration, and the condition of baffles may be determined 
by flue-gas temperature study. The speaker queried 
the efficacy of inspecting the fire through violet glasses, 
on account of variations in the personal equation. 

Mr. Wilcox favored the use of both Orsat and carbon- 
dioxide recorders, and also of a sampling tank for gases 
capable of covering considerable periods. Recorders of 
flue-gas temperature, drafts, amount of feed water, 
weight of coal, etc., are indispensable aids to fuel 
economy. All such instruments, however, are without 
value unless their indications are intelligently inter- 
preted. 


MANHOLE CONTAINING 
NO SPLICED CABLES 


Chance for Cable Weakness Eliminated by Pulling 
Cable Two Ways from Manhole Without 
Cutting It 

In laying out an underground cable system the Iowa 
Railway & Light Company of Cedar Rapids found it 
expedient to place the first manhole of the system 
about 25 ft. (7.6 m.) outside the power-house wall. 
This manhole as it appeared before the top was built 
is shown in the accompanying illustration. It will be 


observed that the cable passing through the hole con- 





2300-VOLT CABLES PASSED THROUGH MANHOLE WITHOUT 
SPLICING 


tains no splices. This unusual circumstance is the 
result of a desire on the part of the company’s engi- 
neers to keep the cable as free from splices as possible. 
The work was accomplished in the following manner: 
The cable was first pulled from this manhole to the 
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next one. This left just about enough on the reels to 
extend into the power house. The cable was then re- 
moved from the reel, doubled back on the ground, and 
the end was pulled into the ducts leading to the power 
house. The four concentric, two-conductor, cambric- 
insulated, lead-covered, 600,000-cirec. mil., 2300-volt 
cables shown here have now been in service several 
months, proving that no damage resulted from this 
sort of handling. 


CABLE CART THAT LIFTS 
ITS OWN CABLE REELS 


It May Be Used for Hauling Cable, and It Also Saves 
the Time Usually Required to Set 
Reels on Jacks 
A two-wheeled cart which will serve both as a cart 
and as a cable reel has been constructed by the elec- 
trical department of Lincoln Park, Chicago, under the 





DETAILS OF THE LEVER CONSTRUCTION BY MEANS OF WHICH 
THE REEL IS EASILY PICKED UP 


direction of Claude H. Shepherd, electrical engineer for 
the park. The cart consists primarily of a pair of 
72-in. (182.91-cm.) wagon wheels, in which a special 
pair of shafts have been fitted. The shafts have been 
arranged so that when the end into which the horse 
will be hitched is elevated the other end can be slipped 
under a special mandrel which has been made to fit 
into the center of the cable reel. When the shafts are 
pulled down the hook on the short end of the shafts 
lifts the reel of cable, which then rolls down the shafts 
about 6 in. (15.24 cm.) into a groove (see illustration). 
This places the mandrel, which runs through the center 
of the cable reel, just back of the center line between 
the two wheels in such a position that the weight of the 
long end of the shafts is sufficient to keep them on 
the ground. The reel can then be fastened securely 
in place by hinges which fasten down over the ends of 
the mandrel with hand screws. With this cart two men 
can very easily handle a reel of standard-size cable in 
much less time than it can be handled on the ordinary 
type of jack. 

The cost of constructing this cart was by no means of 
a prohibitive kind. The cost of material came to 
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$89.61, the cost of labor expense was $103.06, and the 
overhead charge was $14.27, making the total cost 
for the completed vehicle $206.94. 


COMPENSATING LONG FEEDERS 
THAT ARE LIGHTLY LOADED 


Accomplished by Inserting a Two-to-One Current 
Transformer in the Compensating Leads to 
the Contact-Making Voltmeter 

In connection with the use of automatically controlled 
feeder voltage regulators of the induction type, the 
proper compounding of lightly loaded feeders of con- 
siderable length often presents difficulties. Such feed- 
ers require approximately full boost over the peak, 
not because of high load but on account of excessive 
drop due to length. 

In any substation the feeders will usually be found 
equipped with current transformers of similar size, 
and with a lightly loaded feeder it will be found im- 
possible to get full boost out of the regulator, even when 
the dial switches on the contact-making voltmeter are 
adjusted for maximum compensation. In such a case 
it is inadvisable to change the current transformer on 
the feeder, since such a change spoils the uniformity of 
the equipment, and, furthermore, the smaller current 
transformer may seriously limit the capacity of the 
feeder in case it becomes necessary to tie additional 
load to it in an emergency. 

A better solution of this difficulty is the insertion of 
a two-to-one current transformer in the compensating 
leads to the contact-making voltmeter, with the 5-amp. 
winding connected to the feeder current transformer 
and the 10-amp. winding in circuit with the contact- 
making voltmeter. This practically doubles the com- 
pensation per unit of primary current and gives high 
boosts at relatively light loads. 


COMBINING STATIC BOOSTERS 
WITH INDUCTION REGULATORS 


Case in Which a Static Booster May Be Used to 
Improve Regulation, and How 
It May Be Done 

The use of static transformers as boosters is often 
a makeshift of great value in practice. However, it 
must be remembered that lines which require such 
boosters because of either excessive load or excessive 
length will be subject to poor regulation, for although 
a Static booster raises voltage it does not improve reg- 
ulation. : 

A case in which a static booster may be used to im- 
prove regulation is as follows: Where an automatic 
induction, feeder-voltage regulator is used on a line 
having a regulation in excess of 10 per cent and the 
bus voltage cannot be modified because of the necessi- 
ties of other unregulated feeders connected to the same 
bus, the feeder will have insufficient pressure over the 
peak, even with the regulator at full boost, unless a 
regulator having a greater range than the standard 
plus or minus 10 per cent be obtained. In such a case 
a static booster boosting 10 per cent can be used in 
conjunction with the regulator to secure a range of 
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full 20 per cent above the bus voltage. The contact- 
making voltmeter should be set to give 10 per cent 
under voltage. This will give full buck at no load, 
and the automatic regulator will counteract the addi- 
tive effect of the static booster. As load increases this 
regulator will pass from full buck to full boost, giving 
a range of 20 per cent above bus voltage. If the bus 
voltage is variable and regulation desired on the feeder 
does not exceed 15 per cent, it will be advisable to use 
a 5 per cent booster, thus giving a range with reference 
to bus voltage of minus 5 per cent to plus 15 per cent. 


PLAN FOR EQUALIZATION OF 
WIRE STRAIN AT CORNERS 


How an Extra Bridle Wire Has Been Employed in 
Buck-Arm Construction to Prevent Corner 
Poles Twisting 

On the transmission lines of the Southern Illinois 
Light & Power Company of Hillsboro, IIl., a novel plan 
has been worked out for equalizing wire strain at buck- 
arm corners. The standard line construction of the 
company is of two types. One of these types employs 


HEYSTONE PINS 
N29 163 





BOTTOM 
WIRES 


4 PIN-10 FEET CROSSARMS 2 PIN-4 FEET CROSSARMS 


DOUBLE-ARM CONSTRUCTION TO EQUALIZE STRAIN ON CORNERS 


standard four-pin 10-ft. (3-m.) cross-arms, permitting 
the transmission lines to be strung with all three wires 
in a single plane. The buck-arms are so placed that 
the bottom of the top arm is never less than 20 in. 
(50.8 cm.) above the top of the buck-arm. With this 
arrangement it is necessary to dead-end two line wires 
on one end of the arm and one wire on the other end. 
In order to equalize the strain on the pole and on the 
arm, an extra 6-ft. (1.8-m.) bridle wire is employed as 
shown in connection with the hitherto empty pin. 

The company’s other standard type of construction 
employs two arms of the two-pin 4-ft. (1.2-m.) type, 
placing two wires on the top arm and a third on one 
pin of the bottom arm. The method of working out the 
same scheme on the bottom arm with this type of con- 
struction is shown in the accompanying illustration. 
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CENTRAL STATION SERVICE 


A Department Devoted to Commercial Policy and Management Topics, 
Including Applications of Electric Light, Power and Heat 





METHOD FOR FIGURING 
THE MAXIMUM DEMAND 


Chattanooga Company Using Wright Demand Sys- 
tem Changes from Taking Lamp Census to 
Socket-Census Method 


For the purpose of checking the actual connected load 
on the consumer’s premises the Chattanooga (Tenn.) 
Railway & Light Company periodically takes a census 
of all lamps on its lines. The company uses the Wright 
demand system of charging for residential service, and 
therefore the demand has been based on the actual 
connected load as evidenced by the total wattage of the 
lamps installed. Owing, however, to the expense in- 
volved in keeping a complete record of consumers’ light- 
ing equipment, the company is changing this method to 
a socket rating. An average rating per socket of 50 
watts is assumed. This figure multiplied by the total 
number of sockets gives the assumed maximum demand. 
The company takes 66 2/3 per cent of this latter quan- 
tity as representing the maximum demand for rate pur- 
poses. 


MAKING PUBLIC-RELATIONS 
CAPITAL FROM TAXES PAID 


How the Milwaukee Company Secured Valuable Un- 
paid Publicity Through Its Local Newspaper’s 
Interest in Its Internal Affairs 


When the Milwaukee Electric Railway & Light 
Company sent the State Treasurer a check for a part 
of the tax which it must pay to the various govern- 
ing bodies a fac-simile of the check was given to one 
of the local newspapers, together with an article set- 
ting forth the company’s position as regards taxation. 
The check was reproduced in the newspaper, with the 
following story: 


On Nov. 30 the Electric Company handed to State 
Treasurer Johnson a check for $546,872.53 in payment 
of the State taxes of the company for the last year. This 
sum represents only what is paid the State as direct taxes 
and does not include any of the real estate, special or in- 
come taxes paid the federal government. It is an increase 
over those paid last of $36,433.94. 

Of this sum $425,729.88 is paid on the property of the 
Milwaukee Electric Railway & Light Company, and $121,- 
142.65 represent the taxes of the Milwaukee Light, Heat & 
Traction Company. 

Of the taxes paid by the companies the city will finally 
receive 65 per cent, or $276,724.42; the county 20 per cent, 
or $85,145.98, and the State 15 per cent, or $63,859.48, this 
division being in accordance with the new State law. The 
total cash taxes of all kinds will amount to $612,290.47, 
State and federal. 

This means that of the total operating revenue of both 
companies, commonly known together as the Electric Com- 
pany, of $9,892,492.04 there is paid in taxes 6.18 per cent, 
and for every dollar of the net income of $1,463,077.96 
there is paid in cash taxes 41.86 cents, or nearly one-half. 
I ast year the ratio of such taxes to the net income was 21.1 


per cent, but the greatly increased cost of operation and 
taxes with no increase in rates or fares this year raised the 
proportion to the high figure of 41.85 per cent. Few net 
incomes even with war profits are taxed so highly. 

In addition to the amount paid the State the company 
will pay $65,517.94 for real estate and federal income tax. 
These figures include nothing for indirect taxes, such as 
paving, electricity to operate city bridges, street sprinkling 
and snow removal, or free passage of city policemen and 
firemen and other public employees. 

This total paid in taxes means that every day the com- 
pany must pay the State and nation $1,705.18 and that the 
fares of 57,300 passengers, at the average for original and 
transfer passengers of 2.98 cents each, must be taken for 
this purpose each day. This must ke taken from the in- 
come before anything can be taken for its employees or 


other costs of operation, or for maintenance or interest on 
the investment. 


During the year ended Oct. 31 the company carried a total 
of 177,515,482 passengers of all kinds, revenue, transfer 
and free, the latter composed of its own and various pub- 
lic employees, there being an increase for the year of 4.12 
per cent. There was also a total of 57,880 electric service 
customers of all classes, commercial, power and residence, 
an increase of 12.95 per cent. The passenger revenue of 
the company increased 6.5 per cent; the railway operating 
expense including taxes increased 11.4 per cent. The elec- 
tric service revenue increased 21.9 per cent, while the ex- 


penses are due to the higher cost of everything needed in 
operation. 


PLAN FOR STIMULATING 
ELECTRIC VEHICLE INTEREST 


Southern Central Station Stages in Its Show Window 
a Special Demonstration of Pleasure- 
Car Battery Charging 

The commercial department of the New Orleans 
Railway & Light Company has been giving consider- 
able attention during the last few months to the stim- 
ulation of electric vehicle business, in the effort not 
only to arouse more public interest but to secure a 
greater activity on the part of the local vehicle deal- 
ers. Several industrious distributers have taken on 
agencies for the best electric trucks and pleasure 
vehicles, and have found the market so responsive that 
they are enthusiastic over their experience so far. 

In order to make it convenient for the public to get 
acquainted with the advantages of electric pleasure 
vehicles an arrangement was made with one of the 
local distributers to place an electric car on exhibi- 
tion in the lighting company’s showroom. This was 
a late model of particularly appealing design. At the 
same time, a complete line of storage batteries of dif- 
ferent types and a special demonstration of “How to 
Charge Your Electric” were featured. Invitations were 
sent out by this local agent to a list of New Orleans 
people financially able to purchase an electric car, and 


the showroom was crowded daily with interested 


visitors inspecting the cars and discussing the advan- 
tages of electric vehicles. 
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ANOTHER CLASS GRADUATES AT 
DOMESTIC TRAINING SCHOOL 


Union Electric’s Courses Now Number 933 Women 
Fully Convinced of Economy of Electric 
Range Operation 


Another course of ten weeks has just been completed 
at the domestic science training school of the Union 


Electric Light & Power Company, St. Louis, Mo. Out 
of 323 women enrolled 250 received diplomas. The 


‘ourth term opened Dec. 3. 

The lessons in these classes have been chosen with 
special reference to the question of food cons:rvation 
with the electric range as the cooker. Since last April 
933 women have graduated from the courses, with a 
full conviction of the economical operation of tae elec- 
tric range. 

The work carried on by the St. Louis company, if 
supplemented by similar work by other central stations 
in all sections, will have a direct bearing on the mo- 
mentous question of coping with the shortage 
that is a necessary accompaniment of the nation’s par- 
ticipation in the war. The electric range properly 
mustered in and efficiently supported will acquit itself 
as a steadfast and dependable auxiliary of the e!ec- 
trical service brigade that is doing 
make the world safe for democracy. 


food 


so much to help 


CHICACO ELECTPIC TRUCK 
SERVICE GARAGE FINISHED 


A Contract, Including Transportation, Tires. Repairs, 
and All Garage Service, Is Entered Into 
Under a Single Monthly Flat Rate 


The complete electric truck service for Chicago is 
now a reality. The Commonwealth Edison Company 
has erected a commercial electric service garage in the 
West Side wholesale and industrial district on the corner 
of Jackson Boulevard and Morgan Street. This new 
building has capacity for 100 vehicles. The new por- 
tion mea_ures 125 ft. by 200 ft. (38.1 m. by 60.9 m.), 
and is built adjacent to an older garage used for some 


~ 





FIG. 1—THESE SHOW WINDOWS FRONTING ON JACKSON BOULE- 
VARD WILL BE USED TO DISPLAY NEW TRUCKS 

of the company’s cars. There are seventy-two addi- 
tional charging positions in the old part of the building. 

By the plan worked out a customer by paying a flat 
charge per month gets everything his transportation 
service requires except liability insurance and the serv- 
ices of a driver. Ordinary repairs, tires, battery re- 
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newal and charging, washing, gavaging and painting 
are all covered by the contract. The only stipulation is 
that the contracting party must start with new electric 
trucks. The building was startcd in July and is now 
practically completed. 

The one-.tory building is divided into 


two 


xq atl QV, MN 


rooms, 





FIG. 2—-WHEN A DRIVER BRINGS HIS OWNER’S TRUCK INTO THIS 
GARAGE HIS DUTIES*CEASE; THE VEHICLE GETS COMPLETE 
CARE FROM A TRAINED FORCE 
each of which is served electrically by a standard 
Schafer switchboard. One of the rooms is used for the 
company’s own trucks at present. Energy taken from 
the company’s direct-current substations is distributed 
through these boards to fifty-eight charging positions 
in the two rooms. Each circuit, in addition to carrying 
the usual switching equipment, also has an individual 
rheostat and meter. The rating of most of the circuits 
is 100 amp., but some circuits to carry 200 amp. are in- 
stalled for boosting. As will be observed from the il- 
lustrations herewith, the junction boxes are all over- 
head and A. & J. M. Anderson plugs are used through- 
out. The general lighting is of the steel reflector in- 





FIG. 3—ONE OF THE BLACK SLATE DISTRIBUTING BOARDS; THE 
OPERATORS’ GALLERY HAS A SLATE FLOOR 


dustrial type with special receptacles for the washing 
racks and with liberal window lighting at one side 
where manufacturers’ truck displays will face the ad- 
jacent boulevard. 

In selling the service which the company will offer 
through this garage it has been observed that many 





2 
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vehicle owners do not know their exact costs. It is 
pretty generally conceded, however, that a 1-ton truck 
with Edison batteries doing an average amount of work 
day by day costs an individual $125 a month to operate 
from his own garage without counting driver’s wages 
or insurance. When owners do know their costs they 
are often ready to concede that this truck service plan 
will save money for them. The sale of the service, of 
course, involves the sale of trucks, and four truck 
manufacturers are now co-operating with the Edison 
company’s commercial vehicle men. They are the Wal- 
ker, the Ward, the General Vehicle and the Couple-Gear 
companies, Since the Chicago campaign started Sept. 1, 
sixteen new trucks have been sold, of which ten are al- 
ready delivered. The men in charge of the commercial- 
vehicle work stated that the prospects for more busi- 
ness appear particularly bright. 

The total investment represented in this truck service 
station, including real estate, is $185,000. 


RENDERING MONTHLY 
BILLS TO CONSUMERS 


Ohio Association Receives Information from Mem- 
bers on Their Plans for the Exercise of 
Economy in This Direction 

A little while ago the Ohio Electric Light Associa- 
tion made a request of its membership for information 
as to what companies were doing or proposed to do 
in relation to the increase of 1 cent upon each postal 
card that has been caused by the government war tax. 
A few responses have been received in answer to this 
request. 

The Dayton Power & Light Company reports that 
it has for several years had its meter readers deliver 
about 90 per cent of its bills to its customers and 
would not return to the mailing system for this 90 
per cent, as it finds the delivery system much more 
satisfactory. 

An interesting suggestion is found in a paper pre- 
sented by F. H. Patterson at the thirteenth annual con- 
vention of the Empire State Gas & Electric Associa- 
tion, held on Oct 5, 1917, as follows: 

“The bill deliverers are paid at a flat salary of $14 
per week. For this they are expected to deliver an 
average of 450 bills per day. For all bills delivered in 
excess of this they receive 1% cent per bill. As in the 
case of the meter readers, a penalty of 10 cents is 
imposed for each error discovered against the bill de- 
liverers. Under this arrangement the average amount 
of compensation paid each bill deliverer is about $76.50 
per month, and per bill delivered, exclusive of super- 
vision, 0.659 cent.” 

The Pomeroy & Middleport Electric Company says 
that it will continue to mail out its light bills on postal 
cards, notwithstanding the increased cost. It feels 
that even at the advanced price the cost of service is 
lower and better than it would be if it had to furnish 
paper for printing the bills and make personal delivery 
in addition. 

The Columbus Railway, Power & Light Company re- 
ports that it has used the postal-card form, of bill for 
all light and power customers since 1913 and the ar- 
rangement has been extremely satisfactory. With the 
present change in postal laws the cost of mailing the 
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postal-card bills will be doubled, and it is at this time 
making a study of the situation and endeavoring to 
find a means by which it will be enabled to eliminate 
the extra expense. One plan receiving its earnest con- 
sideration is that of leaving the bill on the premises 
when reading the customer’s meter, by which the .om- 
pany believes it can eliminate the postage charge, to- 
gether with a large portion of the cost of delivery. 

The Greenville Electric Light & Power Company so 
far has taken the stand that it will continue the postal- 
card system at the increased rates, not only because of 
the efficiency and excellence of the postal delivery sys- 
tem, but also on the ground that this war has to be 
paid for and it might as well do its bit in that direction 
as in some other. 


WIRING IMPROVEMENTS ARE 
REQUIRED OF CONTRACTORS 


Worcester Central Station Has Posted a Bulletin 
Outlining Outcome of the Experience of the 
Company’s Illuminating Department 

To insure wiring installations in accordance with its 
convictions as to the best practice, the Worcester 
(Mass.) Electric Light Company recently posted a bul- 
letin for local contractors covering the following re- 
quirements in all cases where central station service 
is provided. The points insisted upon are the outcome 
of the experience of the company’s illuminating engi- 
neering department, and their inclusion makes each 
installation better from the standpoint of both the 
company and the customer: (1) Indicating switches 
are required on all interior lighting circuits. (2) Holes 
made at the building entrance must be carefully closed 
up to keep out cold, if too large for the conduit. This 
means fuel saving as well as increased comfort for the 
customer. (3) Ceiling pans are required to be fastened 
by means of crowfeet or insulating joints and not by 
screws through the edge of the pans. (4) Insulators 
are required by the company on pull-chains in all kitch- 
ens and baths and also in pantries having sinks, thus 
doing away in large measure and at trifling cost with 
claims for damages for shocks received in such situa- 
tions. (5) Shades about 6 in. in diameter are required 
in kitchens where only one lamp is installed, in order to 
give a satisfactory general distribution. (6) In the 
past an insufficient number of pipe straps have often 
been used in outside attachment of conduit above the 
head of the wireman. Enough to insure rigidity are 
now required. (7) Brass pans of the two-light type 
are required to be at least 12 in. in diameter, using at 
least 14-in. diameter on three-light to five-light units, 
inclusive. The insistence upon these sizes improves the 
distribution and avoids the poorer service resulting 
from the use of smaller and less expensive units. 
(8) Contractors are required to furnish meter boards 
of good quality instead of using scrap boards from the 
cellars of buildings being wired. In one case before this 
ruling the contractor employed pieces of an egg crate, 
which failed to hold satisfactorily. In these regula- 
tions, issued from its counter where requests for wiring 
bids are displayed, the company did not intend to criti- 
cise the work of the local contractors as a class, but to 
catch up a few loose ends in wiring practice and point 
the wavy to betterments easily obtained. 
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Generators, Motors and Transformers 

Parallel Coupling of Three-Phase Transformers.— 
JACQUES DAMIEN.—After some theoretical considera- 
tions upon the relative advantages and disadvantages 
of three-phase transformers as influenced by the method 
of connection, the author concludes that star connec- 
tions and delta connections are of nearly equal advan- 
tage from the points of view of construction, of insula- 
tion and of performance, and that from the point of 
view of coupling in parallel the advantage rests incon- 
testably with the star-connected transformers. He lays 
down definitively the rules that should be observed in 
the construction of this kind of apparatus.—Revue Gén. 
de l’Elec., Nov. 17, 1917. 

On the Effect of Armature Resistance and Reactance 
on the Terminal Pressures of a Rotary Converter.—sS. 
NEVILLE.—Continuation of an article which is concluded 
in this issue. Among the subjects discussed are resist 
ance drop, pressure between direct-current brushes, 
pressure between adjacent polygon tappings, pressure 
between diametral tappings, reactance drop, inverted 
rotary and double-current generator.—London Elec- 
trician, Nov. 30, 1917. 


Lamps and Lighting 

An Integrating Hemisphere.—F. A. BENFORD, JR.— 
During the work of developing the compensating screen 
described in a previous paper the calibration of the 
instrument required the use of only one of the hemi- 
spherical halves of the integrating sphere. This sug- 
gested the permanent use of a hemisphere such as de- 
scribed in this paper. The sphere is well established 
as a photometric instrument, and the theories of the 
two instruments are compared to show that the hemi- 
sphere has certain theoretical advantages. The tests 
that have been completed confirm the calculated data. 
It was found necessary to correct for the lack of pure 
diffusion by the sphere paint, and the means of making 
this correction is described along with the absorption 
effects of the test unit in both sphere and hemisphere.— 
Illuminating Engineering Society. 

Street Lighting with Modern Electric Illuminants.— 
S. L. E. Rose and H. E. BUTLER.—This article on street 
illumination covers both incandescent and are lamps 
from the illumination standpoint and gives charts facili- 
tating the comparison of different units on the basis of 
illumination. It discusses the various factors entering 
into street-lighting contracts which should be thor- 
oughly understood by all concerned in order to avoid 
controversies.—Gen. Elec. Review, December, 1917. 


Generation, Transmission and Distribution 


Practical Calculation of Electrical Transmission 
Lines.—B. GUERSCHINOVITCH.—Second part of a study 
on this subject, of which the first part was printed in 
the Revue Générale de VElectricité for April 7; in the 
second installment the economic point of view is cov- 
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ered, with an elaborate compilation of formulas, largely 
based on the results already obtained.—_-Revue Gén. de 
VElec., Nov. 10, 1917. 

Relay Operation Under Heavy Short Circuits.—L. M. 
CRICHTON.—An analysis of tests by the Alabama Power 
Company to determine the reliability of the relays used 
under the following conditions: (1) low voltage due 
to a short circuit close to the substation; (2) poor 
power factor; (3) distorted phase relations due to un- 
balanced short circuit; (4) phase-angle error of the 
low-ratio ring-type current transformers which were 
installed in the circuit breaker bushing and which en- 
ergized the relays; (5) energizing the relay potential 
coils from the low-tension side of the main power 
transformers, which were connected delta-star and con 
sequently shifted the phase angles 30 deg.—Elec. Jour- 
nal, November, 1917. 

Traction 

Utah Electrification Embodies Latest Develop 

ments.—Automatic substations with 1500-volt motor- 
generator sets and all-steel cars with equipment for 
automatic acceleration and constant-potential motor- 
generator sets for supplying energy to the control and 
lighting circuits are features of the Salt Lake, Garfield 
& Western electrification and extension.—FElec. Railway 
Journal, Dec. 15, 1917. 
Catenary Overhead Construction.—W. C. LANCASTER. 
Study of the design of the overhead system for the 
Montreal tunnel and terminal of the Canadian North- 
ern Railroad.—Elec. Railway Journal, Dec. 8, 1917. 

Notes on Steam and Electric Locomotive Perform- 
ance.—F. WYNNE.—The author brings out several im 
portant comparisons of the performance of these two 
types of locomotives. He points out that the steam 
locomotive is a variable-speed machine, capable of de- 
veloping practically uniform torque over a wide range 
of speed. The performances of several typical steam 
locomotives are given in curves. An excellent feature 
of the steam locomotive is its ability to develop any 
tractive effort within its capacity at a number of speeds 
below the maximum speed for that tractive effort. On 
the other hand, the electric locomotive is a variable- 
output machine, the developed horsepower varying with 
tractive effort demanded of it. The continuous capacity 
is limited by the temperatures which are safe for the 
continuous operation of the various parts of electrical 
equipment. Curves are presented giving the perform- 
ance characteristics of direct-current locomotives with 
series motors, with commutating-pole series motors, 
with series alternating-current motors and with poly- 
phase induction motors. Comparison of the curves in- 
dicates that an increased demand for tractive efforts 
in ascending grades or hauling greater tonnage will 
reduce the speed of an electric train with any type of 
locomotive less than that of a steam train. In addition, 








the reduction in fuel consumed with electric service is 
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enormous. The concentration of very much greater 
power in a single locomotive unit, the ability to operate 
two or more units with a single engine crew, and a 
resulting increased size of train, all tend to reduce the 
number of enginemen and trainmen required to produce 
a given amount of service electrically. A similar re- 
duction in maintenance and inspection forces also leads 
to the elimination of secondary engine terminals, reduc- 
tion in classes of repair men required and a smaller 
amount of repair work to be Elec. 
October, 1917. 


done. Journal, 


Installations, Systems and Appliances 

A Swedish Hydroelectric Development.—This descrip- 
tive article, one of a series dealing with the state hydro- 
electric power houses of Sweden, takes up the installa- 
tion at Porjus, of which the capacity is much superior 
to that at Trollhattan. Built upon the Lule River, it 
has a possible eventual rating of 700,000 hp. At the 
present time it comprises two single-phase generators 
of 12,500 hp. each, one three-phase unit of 14,000 hp. 
and one auxiliary set made up of a turbine coupled di- 
rectly to two alternators, single-phase and three-phase. 
The project provides in the near future for five single- 
phase and five three-phase sets, each set operated by 
two turbines. The energy produced is transmitted at 
77,000 volts and 8000 volts for the needs of a railway 
line and a mining company.—Revue Gén. de l’Elec., 
Oct. 27, 1917. 

Performance and Design of Surface Feed-Water 
Heaters.—M. C. STUART.—The writer develops his 
theory of heat transmission from the fundamental law 
that heat transmission is proportional to temperature 
difference. From this the writer proceeds to the deter 
mination of, first, the mean temperature difference be- 
tween water and steam and then of heat transformation 
from steam to water. The validity of the theoretical 
relations between temperatures and tube lengths are 
demonstrated on multi-pass feed-water heaters by com- 
parison with actual test data.—Journal American So- 
ciety of Naval Engineers, August, 1917. 

Turbo-Blowers and Turbo-Compressors.—V. OSWALD 
DAVIsS.—The author points out the advantages of turbo- 
blowers and turbo-compressors over reciprocating steam 
and gas-engine-driven sets. Blast furnace turbo-blow- 
ers, turbo-compressors, efficiency of turbo-blowers and 
turbo-compressors and small 
hausters are the topics 
October, 1917. 


and ex- 
Journal, 


turbo-blowers 
disecussed.—Beama 


Electrophysics and Magnetism 


Experimental Method of Solving Electrostatic Prob 
lems.—CHESTER W. RICE.—The electrodynamic method 
for solving electrostatic and allied problems has been de- 
veloped to a high degree of accuracy and applied to the 
study of high-voltage bushings. An experimental high- 
air-efficiency bushing was built and tested with the re- 
sult that the arc-over was very materially lower than had 
been anticipated. From a study made to ascertain the 
reason for this large discrepancy, it was found that an 
unexpectedly large surface effect, which varied greatly 
with different materials, existed. After obtaining the 
numerical value for the surface effect a reasonably 
accurate predetermination of the arc-over of structures 
in which the stress distribution is known can be made. 
In order to determine the desirability of using arti- 
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ficial equipotential surfaces to increase the efficiency of 
the use of the supporting dielectric, diagrams were 
taken and a small bushing of this type was constructed 
and tested. A study was then made to find out whether 
the reduction in diameter of condenser bushings is 
principally due to equalization of potential or to the 
greater strength of insulation when barriers are used. 
As a result of this work it is believed that the bar- 
rier effect greatly predominates. A short discussion 
shows the difficulties of obtaining a sufficiently exact 
theory of bushing design to make it possible to prede- 
termine the most efficient shape for a practical bushing. 
A series of small bushings were tested with a view to 
determining the general shape and characteristics which 
go to make up a practical all-around bushing. An ap- 
pendix gives an uncondensed solution of the following 
two-flow problems: (1) The distribution of the electro- 
static field when any two confocal hyperboloids of revo- 
lution of one sheet and of the same family are main 
tained at given potentials; (2) the distribution of the 
electrostatic field when any two confocal hyperboloids 
of revolution of two sheets and of the same family are 
maintained at given potentials—Proceedings A. I. E. 
E’., November, 1917. 


Telegraphy, Telephony and Signals 


Time Service in Switzerland by Telephone.—\n 
Switzerland the complete suspension of private wireless 
installations at the outbreak of war caused considerable 
inconvenience to the watch and clock industry, which 
was accustomed to take its time from the wireless time 
signals issued from the Eiffel Tower. The difficulty 
appears to have been overcome by an automatic appa- 
~atus installed at Berne, which receives the wireless 
time signal and conveys it by telephone to those who so 
desire. It is said that the telephone transmission has 
proved quite successful, accidental errors in transmis- 
sion being rarely more than one-tenth of a second.— 
London Electrician, Nov. 30, 1917. 


Miscellaneous 


Electrical Situation in Germany.—DR. NIEFIND.—A 
number of interesting sidelights were thrown on the 
electrical situation in Germany during 1917 by the 
annual convention of the Association of Electrotechnical 
Companies of Germany at Frankfort on the Main. The 
central stations of Germany use only 4 per cent of the 
total German coal consumption, so the association pro- 
tests against the government orders curtailing the use 
of electric lights in homes and public buildings. Of the 
amount stated only 0.3 per cent is turned into electric 
light. Another part of the report dealt with the con- 
tinued introduction of substitutes for materials con- 
sidered “indispensable” in electrical work. It covered 
practically the whole insulating and conducting field 
from switchboards in central stations and high-voltage 
transmission lines to incandescent-lamp sockets and 
bulb bases with the ordinary insulated house wires. 
Good progress is reported in the use of aluminum, iron 
and zine wires, as well as compressed and impregnated 
paper for insulating boards. An.alloy of zinc has been 
discovered which combines ductility and toughness with 
fair electrical conductivity. In some cases it has been 


found feasible to use iron wires covered with a double 
coating of good varnish instead of the ordinary form 
of insulated wire.—Elektrot u. Maschin., Nov. 11, 1917. 
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Limiting Alternator Short-Circuit 
Currents 


To the Editor of ELECTRICAL WORLD: 

Sir: I was much interested in the 
article entitled “Limiting Alternator 
Short-Circuit Currents” which  ap- 
peared in the issue of the ELECTRICAL 
Wor.tp for Sept. 8 last, and I should 
like to call attention to some of the 
points taken up. 

The author states clearly 
subject is so complex “that anything 
like a simple explanation is difficult.” 
This is true enough, but it is hardly an 
excuse for failing to give a “qualitative 
theory” within about the space taken 
up by the writer. It is stated “that 
the transient current is of much the 
same nature as that which flows when 
an induction motor is connected to the 
line. In the present case the 
rotating field is the armature reaction, 
which is fixed in space, but rotates 
synchronously. That the like- 
ness exists only for a very short time, 
however, will soon be evident.” There 
is little that is evident in regard to the 
above, and in fact the last statement is 
not quite correct. The likeness exists, 
not “for a very short time,” but only so 
far as component // is concerned, as 
will be explained presently. 

Following up the author’s explana- 
tion and excellent scheme of “treating 
separately” the different causes and by 
superposition determining the “result- 
ant effects,” this is what happens: For 
the sake of convenience consider a two- 
phase revolving armature alternator, 
such as that described in the article. 
The armature reaction under sudden 
short-circuit conditions can be separ- 
ated into the following: /. The arma- 
ture field produced by the sustained 
short-circuit current and which is fixed 
in space, constant in intensity with re- 
spect to time and demagnetizing in re- 
gard to the field flux. JJ. A transient 
oscillatory decaying component similar 
to the shown in curve a, Fig. 1. 
This was taken on a standard three- 
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exploring coil wound around the pole. 
Curve b gives the emf. impressed across 
one of the armature lines. The oscillat- 
ing component of armature reaction is 
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sultant flux or emf. and no current pro- 
duced by JJ + b; in the most favorable 
case of symmetrical sudden short-cir- 
cuit armature current this is exactly 
what happens. Otherwise J] + b gives 
rise to a unidirectional current in the 
armature which dies away according to 
the attenuation factor a. Finally /// 
and ¢ combine to produce a non-oscil- 
lating decaying flux, which produces an 
oscillatory current, decaying according 
to the field attenuation factor a,. 
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these three components of 
the armature reaction, 
with respect to the field 
shown in Fig. 2. 

The field flux now, in turn, has three 
components, as illustrated in Fig. 3 by 
a, b, and c. Component a is that due to 
the direct-current excitation. The os- 
cillatory transient component 06 dies 
down according to the armature attenu- 
ation factor a, while the non-oscilla- 
tory component decays according to the 
field-damping factor «;, and both b and 
c are independent of the time angle 
8, at which the short-circuit happens to 
occur. 

Now the components / and a combine 
to give the small sustained short-cir- 
cuit flux, which in turn is responsible 


and time, are 


ARMATURE REACTION WITH 
RESPECT TO FiELD 


The above represent the main reac- 
tions only and are approximate in that 
secondary effects are neglected and cer- 
tain simplifying assumptions are made. 
The actual complexity of the reactions 
may be appreciated by referring to 
curve c, Fig. 2, which represents the 
voltage induced in a full-pitch explor- 
ing coil at the top of an armature slot. 
Curve a represents the field current 
while b gives the armature current. In 
this test an external resistance of 2500 
per cent of the field resistance was 
suddenly inserted into the field just be- 


fore short-circuit. A few such tests 
were made by the writer nearly two 
years ago, but as the results dd not 





FIG. 1—EFFECT OF SUDDENLY CONNECTING UNEXCITED MA- FIG. 3—CONDITIONS EXISTING IN MACHINE CIRCUITS BEFORE 
CHINE AT SYNCHRONOUS SPEED SHORT CIRCUIT 

(a) First curve (from bottom)—voltage induced in full-pitch (a) First curve (from bottom)—field current (b) Armature 

exploring coil around pole when three-phase alternator was sud- current. (c) Voltage induced in exploring coil at top of slot. From 

denly connected across three-phase supply while running at syn- oscillographic record made just before sudden short-circuit. Before 

chronous speed and without excitation. (b) Voltage impressed making this record external resistance had been inserted into the 


across machine 


phase alternator, running at synchron- 
ous speed with the field unexcited and 
the armature suddenly connected to a 
three-phase supply. Curve a, Fig. 1, 
sives the emf. induced in a full-pitch 





for the sustained short-circuit compon- 
ent of armature current. As mentioned 
before, J] is a function of 9%, and thus 
it may happen that it may neutralize b, 
in which case, of course, there is no re- 


field circuit 

prove consistent enough, owing to the 
difficulty of controlling and duplicating 
the time of the closing of the short- 
circuiting switch, they were given up, 
and thus the writer feels that he is in 





a position to appreciate the intezesting 
results given by Mr. Bown. 

In regard to the effects of external 
resistance inserted into the field circuit, 
the author seems to be a little unde- 
cided, and states that it will have little 
or no effect on the initial value of arma- 
ture current. External resistance in 
the field will always reduce the first 
peak of armature current, but to a 
small extent only, because it affects the 
rate of decay of JJJ + c; i.e., it affects 
the field attenuation factor a; = (r;/x;) 
only. Since a; is small or zx; is large 
compared to r;, the external resistance 
must be considerable to increase 
a, sensibly. This also explains 
the limitation of external resistance in 
that beyond a certain point it will not 
affect much the total rush of armature 
current, since the components due to 
{ + a and JJ + b are not affected by 
external field resistance. In this con- 
nection, to the possible beneficial effects 
of external resistance mentioned in the 
article I may add the importance of 
increasing the rate of decay of the ar- 
mature current as a whole and thus 
lightening the duty imposed on oil 
switches and circuit-opening devices. 

The effect of external inductance will 
be (unlike external resistance) to re- 
duce the magnitude of the component 
of the armature current due to JJ + b 
as well as the one due to JI] + e, 
though it will affect the latter to a 
greater extent than the former. Fur- 
thermore, external inductance will 
cause a decrease in the rate of decay 
of IJ] + c, and, of course, it will not 
affect the dying away of JJ + b. 

The author deserves credit for his 
automatic “synchronous short-circuit- 
ing switch, which can be closed repeat- 
edly at any chosen point of the cycle.” 
It is to be sincerely hoped that after 
perfecting such a device he will not 
fail to undertake extensive investiga- 
tions along different phases of this im- 
portant subject and do his bit to help 
solve some of the problems connected 
with it. I may be allowed in this con- 
nection to point out the great advan- 
tage of working with a two-phase ma- 
chine, which is in many respects simpler 
than a three-phase one. 

N. S. DIAMANT. 

Rice Institute, Houston, Tex. 


The Use of Iron Wire for Trans- 
mission Purposes 


To the Editor of ELECTRICAL WORLD: 


Sir: In the Oct. 13 issue M. D. Leslie 
presented some interesting operating 
data relative to highly loaded power 
distribution lines. Despite the state- 
ment in the latter part of your com- 
ment on the article, I am inclined to 
think that the fact that the iron wire 
itself had little to do with the charging 
current was not sufficiently emphasized. 
This current depends on the voltage, 
frequency, diameter and spacing of 
wires and the nature of the medium be- 
tween wires, the physical qualities of 
the conductor material not being di- 
rect factors in the problem. In other 
words, the charging current of the lines 
in question would not have been sensi- 
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bly different had copper wire been used. 
‘that the proximity of earth potential 
due to the iron poles affects the magni- 
tude of the charging current but little 
is evidenced by the small discrepancy 
between the measured and calculated 
currents as given by Mr. Leslie. 
Inasmuch as the line inductance is in 
series with the load, while the line ca- 
pacity is in parallel therewith, it can- 
not be expected to be of much assist- 
ance in minimizing the charging cur- 
rent of lines of the physical dimensions 
of the ones described in the article re- 
ferred to. The effective way to mini- 
mize these currents is by the installa- 
tion of inductive apparatus at points 
along the line. In this connection it is 
well to point out, however, that the in- 


stallation of such apparatus for the / 


sole purpose of reducing transformer 
and line currents is likely to be at- 
tended with disappointing results, since 
the losses incident to the operation of 
such apparatus are quite likely more 
than to offset the energy savings re- 
sulting from decreased losses in the 
line itself. The real solution is to se- 
cure induction motor loads such as vil- 
lage pumping plants or other relatively 
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1—DISTRIBUTION OF CHARGING CUR- 
RENT ALONG LINE 


FIG. 


interesting to note that this is just the 
opposite of the type of load ordinarily 
desired by central station operators. 

As noted in your comment, the ex- 
perience of Mr. Leslie’s c»ympany em- 
phasizes in a most emphatic manner 
the desirability of carefully predeter- 
mining the operating characteristics of 
a proposed line of the type in question. 
In the present state of the art such 
predeterminations are not matters of 
great difficulty. While, as is well known, 
the current and voltage at any point of 
a transmission line are hyperbolic trigo- 
nometric functions of a complex angle 
whose value is dependent on the line 
length and other physical constants, 
ordinarily a few comparatively simple 
calculations will give results sufficiently 
accurate for estimating purposes. 

For example, the distribution of the 
charging current on the high-tension 
side of the Dodge City-Mineola line de- 
scribed by Mr. Leslie is given without 
serious error by AB in Fig. 1. The 
distance from the base line to the line 
at a given point is to scale the current 
which an ammeter inserted in the line 
at that point would read if the load 
end of the line were open. It can be 
shown that resistance loss in a wire 
carrying a tapering current like the 
one under discussion is given by 1/3 
l’y where J is the current correspond- 
ing to OA in the figure and r is the re- 
sistance of the wire. For a three-phase 
line the loss would be I’r and for the 
line in question 1.6 & 22 & 12% or 705 
watts. If now an inductive load taking 
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0.8 amp. at zero power factor, lagging, 

be connected to the load end of the line, 

the current distribution, without refer- 

ence to phase position, will be as indi- 

cated by CDE. With this distribution 

the losses will only be one-half of the 
¥’ 





A load Voltage 


J 2 044m 
; ay? ip 





“05 Ay 


leading Current Oo 


Lagging 
Current 
FIG. 2—-PHASE AND MAGNITUDE OF CHARG- 
ING CURRENT WITH UNITY-POWER 
FACTOR LOAD 


above figure, and further, it can be 
shown that this is the distribution 
which gives minimum line loss. While 
the presence of a power component of 
current modifies the statement to a cer- 
tain extent, nevertheless it is roughly 
true that when the current at the load 
end contains a lagging component equal 
to one-half of the charging current of 
the line the condition will be that of 
minimum line loss. 

By the use of two planes intersect- 
ing at right angles the distribution of 
the current along the line both as to 
magnitude and phase position can be 
shown graphically. Approximate dis- 
tributions for a 15-kw. load, both at 
unity power factor and for the power 
factor which gives minimum line losses, 
are illustrated in Figs. 2 and 3. In these 
figures, O-O’, the line of intersection 
between the two planes, is to scale the 
line length. The line current at any 
point, as for example the half-way 
point, is found by drawing, in the man- 
ner indicated, a line from O-O’ to the 
line marked “line current.” It is at 
once apparent that the average line 
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FIG. 3—PHASE AND MAGNITUDE OF CHARG- 

ING CURRENT AT POWER FACTOR GIVING 
MINIMUM LINE LOSS 


current in Fig. 3 is much lower than 
that in Fig. 2. The power components 
of current, (component in phase with 
the load voltage) are shown in the OY 
plane, and the lagging and leading com- 
ponents are drawn parallel to the OX 
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plane, lagging currents being drawn to 
the right of the OY plane and leading 
currents to left. D. D. EWING, 
Associate Professor Electric Railway 
Engineering, Purdue University. 


“Saving Derived from Covering 
Steam Pipes” 


To the Editor of ELECTRICAL WORLD: 

Sir: In the Oct. 6 issue of the ELEc- 
TRICAL WORLD, under the above title, is 
an article containing this statement: 
“This firm has covered all of its power 
piping, carrying 150 lb. pressure and 
120 deg. superheat, with two layers of 
asbestos millboard % in. thick ... 
designed to withstand the high tem- 
perature to which it is subjected. The 
purpose of using two layers is to com- 
pletely fill the air space which would 
otherwise exist under the outer molded 
insulation.” 

Surely this practice represents a lot 
of needless trouble. In the first place, 
if 85 per cent magnesia coverings are 
properly made and specified to fit a 
standard pipe, there shou'd be no “air 
space,” or at least so small a space 
that it would be negligible because of 
the outer layer of 85 per cent magnesia, 
which would effectively retain any heat 
that had radiated into the space. 

Whoever recommended “asbestos mill- 
board” for such a purpose was evident- 
ly not aware of the fact that such a 
covering has not enough insulation 
value to warrant so expensive and so 
laborious a procedure. It is a common 
fallacy among engineers and steamfit- 
ters to refer to pipe covering as “as- 
bestos,” when all the while they mean 
something else. Asbestos per se has 
little or no insulation value, although 
it is a valuable fireproofing material. 
In loose, fibrous form it acts as a dead- 
air holder and so has some value as a 
heat insulator, but used as millboard it 
would allow the heat to pass almost as 
readily as if it were not there. 

In the manufacture of 85 per cent 
magnesia coverings a small proportion 
of fibrous asbestos is used but merely 
as a binder, in the same way that hair 
is used in lime plaster for walls. It 
serves only to give structural strength 
and is not considered as contributing to 
the well-known insulating qualities of 
this covering. 

In the second paragraph of the article 
“asbestos magnesia cement” is men- 
tioned. I do not find this listed in any 
manufacturer’s catalog. Is it a new 
material or merely another misuse of 
the much misused term “asbestos’’? 

Evidently it has been impressed on 
some one that 85 per cent magnesia cov- 
erings need protection from high tem- 
peratures? No practical engineer 
would countenance such an absurd 
proposition. Steam at 150 lb. pressure 
and 120 deg. superheat has an initial 
temperature of 478.5 deg. Fahr., while 
85 per cent magnesia coverings are to- 
day and have been for years giving 
efficient service at temperatures up to 
around 600 deg. Tests made by inde- 
pendent authorities show no loss of in- 
sulation efficiency at temperatures far 
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in excess of these figures. Furthermore, 
this efficiency is permanent, 85 per cent 
magnesia coverings tested after more 
than twenty years’ service having 
shown no apparent deterioration in ef- 
ficiency nor alteration of structure due 
iv heat action. 

Without questivi:ing the figures 
quoted to show the (theoretical) effi 
ciency of this installation, I believe that 
far better results would have been ob- 
tained, judging by the actual tests of 
coal economy, had these superheat pipes 
been covered by a  doub!e-standard 
thickness of 85 per cent magnesia, as 
advised in the official specification of 
the Magnesia Association of America, 
an association of the leading manufac- 
turers of 85 per cent magnesia cover- 
ings formed for the especial purpose of 
supplying accurate data on pipe and 
boiler coverings. AUSTEN BOLAM. 

Prince’s Bay, S. I., N. Y. 


Difficulties Encountered in Utiliz- 
ing Screenings 


To the Editor of ELECTRICAL WorRLD: 

Sir: Screenings at one time were 
very low in price because apparatus was 
lacking to burn them, there was little 
demand, and they were considered as a 
useless fuel. To-day screenings have 
risen so in price that still lower grades 
of coal are being used and apparatus is 
being developed for them. 

For some time now the uniformity of 
size of screenings has been getting 
worse, becoming less uniform, until to- 
day in many places the specified size of 
screenings may constitute only a minor 
percentage of the shipment, the remain- 
der being of smaller sizes down to the 
dust. The reason for this may be the 
haste with which coal is being taken 
out of the ground. But the result is 
certain—lower combustion efficiencies, 
greater difficulties of firing, increased 
loss due to carbon content in the ash, 
and less coal delivered owing to loss in 
transit and handling. 

The size of coal and the percentage 
of different sizes plays a large part in 
furnace, stoker and boiler performance. 
Variation over wide limits in the same 
shipment and different shipments from 
the same place makes performance vari- 
able and firing difficult. Dust and small 
sizes are very useful for banking pur- 
poses and may be used to good purpose 
on grates designed for them, but when 
used ‘in conjunction with larger coal— 
l-in. (2.54-cm.) and 2-in. (5.1-cm.) 
screenings—result in waste of heat and 
coal. 

The remedy seems to be to insist upon 
more uniform deliveries or modify the 
price. Dust and small screenings are 
acceptable—any coal is acceptable at 
this time—but surely screenings are too 
expensive already without paying for 
a large portion of dust at the same price. 
Many large users and many smaller 
ones now purchase coal on specification, 
although this practice has been held 
in abeyance lately on account of the fact 
that any sort of coal obtained anywhere 
is the object sought. However, when 
conditions revert to normal, but with 
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the use of low grade fuels seriously and 
definitely established, it would seem 
worth while to adopt specifications that 
shall deal not alone with volatile mat- 
ter—moisture, ash, sulphur, ete.—but 
shall also specify the percentage of dust 
and of sizes other than the nominal per- 
mitted. Screenings have now become 
sufficiently expensive without paying 
for dust at the same price, particularly 
since the same quality of dust when pur- 
chased alone may be considered a low- 
grade fuel, for the consumer could with 
advantage mix the two grades himself 
instead of paying for them at the higher 
price. 

There is another phase of this matter. 
Coaldust absorbs a greater quantity of 
moisture and more rapidly than lump 
coal. It is not uncommon for Illinois 
coals to absorb in wet weather 10 to 20 
per cent and give up during windy and 
dry weather 2 to 3 per cent of their 
weight during fifteen days in travel. 
Where mine weights govern the coal 
and freight bills the additional weight 
due to moisture matters little, but where 
either freight or fuel bill is dependent 
upon delivery weights the consumer may 
have to pay for moisture picked up in 
transit. Freight rates and fuel are cost- 
ly enough without paying for water, 
and it would seem that as low-grade 
fuels and coaldust come more and more 
into use methods should be employed to 
protect them from the elements during 
the rainy months. It must also be re- 
membered that lump coal can be ship- 
ped with fair efficiency in box cars or 
any type of car, whereas the finer coal 
and dust must be transported only in 
gondolas that are in good condition, 
otherwise there will be appreciable loss 
due to spilling and wind. 

The absorption of moisture by coal 
of small sizes is not only objectionable 
because of the high price paid for water 
in such cases, but if this coal is to be 
stored the presence of moisture tends to 
encourage spontaneous combustion. Per- 
haps the greatest objection to absorbed 
moisture is that it must be evaporated 
by the furnace heat and raised to the 
temperature of the furnace gases. 

GILBERT RUTHERFORD. 

Evanston, IIl. 


Burning Coal While Water Power 
Runs to Waste 


To the Editor of ELECTRICAL WORLD: 

Sir: In your issue of Nov. 10 I was 
much interested in the letter from Mr. 
Nichols. It does seem strange that we 
should continue year after year to burn 
up our coal and let water run to waste. 
I have thought for a long time that 
every drop of water that went over 
Niagara Falls should be used for de- 
velopment of electrical power. I am 
sure the Falls “dry” would be as much 
of a curiosity as they are “wet,” and 
the use of the water would not neces- 
sarily mar the present attractions of 
the whirlpool and rapids. I hope I 
shall live to see the day when this 
power is utilized. 

A. D. T. Lipsy, 

Consulting Engineer Splitdorf Elec- 

trical Company, Newark, N. J. 
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NEWS OF THE INDUSTRY 


Chronicle of Important Events and General Activities in the Technical, 
Commercial and Manufacturing Fields 


TO REDISTRIBUTE THE 
NIAGARA FALLS POWER 


Conferences Between American and Canadian 
Authorities Lead to Agreement Which Will 
Allot Energy to Specific War Industries 

Formal orders have been is.ued at Washing*on that 
no new war contracts shall be placed in Buffalo before 
the War Industries Board certifies that there is suffi- 
cient power for their manufacture. This is the outcome 
of conferences to consider the acute power situation at 
Niagara Falls, reported in last week’s issue of the ELEC- 
TRICAL WORLD. 

Assurances have been given to the Canadian govern- 
ment. that approximately 100,000 electric horsepower 
imported from Canada will be used only for the manu- 
facture of war products. 

The War Industries Board is developing plans, which 
are now partly in effect in Buffalo, for a redistribution 
of electric power supply. It is proposed that industries 
of lesser importance in the war program shall receive 
power when it is not needed by war order consumers. 
To some extent the power received by industries of less 
importance, totaling about 110, will be curtailed. 

Canadian authorities were unwilling that Canadian 
power should be sold to American non-war factories 
when factories on their side of the river are not receiv- 
ing all the energy they need. 

It is part of the plan that industries in Rochester, 
Syracuse and other cities shall also be restricted in their 
use of Niagara power so that Buffalo industries shall 
have more for their requirements. 


FOLLOWING THE ORDER 
FOR “LIGHTLESS” NIGHTS 


Widespread Co-operation Indicated by Reports Re- 
ceived at Washington—Sweeping Authority Is 
Given to State Administrators 

Directly after the first practical experience with the 
so-called “lightless night,” reports received at the 
United States Fuel Administration in Washington in- 
dicated widespread co-operation. 

In a ruling telegraphed to Texas officials the Fuel 
Administration held that the electric sign order covers 
all light operated by any fuel, including oil and natural 
gas. 

The United States Fuel Administrator, replying to 
an inquiry from Administrator Prudden of Michigan, 
said: 

“If you decide it to be necessary in order to meet do- 
mestic consumers’ needs, issue order closing some or all 
industrial plants, theaters, halls and places of amuse- 
ment during the holidays.” 

This action of the United States Fuel Administrator 
follows the general policy of giving local fuel adminis- 
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trators ample authority to handle local fuel emergencies 
as they may develop. 

Similar authority has been given to the New York 
State Fuel Administrator. 


GOVERNMENT IN CONTROL 
OF RAILROAD OPERATION 


Proclamation of the President Leads to Hope oi 
improvement in Coal Situation—Attitude 
on Electric Facilities 


Complete federal control of the railroads, under the 
President’s proclamation of Dec. 26, is of immediate 
importance because of its promise of improvement in 
transportation. Individual operation did not produce 
the measure of co-ordination which will be possible 
under sweeping governmental authority. It is evident 
that the federal Fuel Administration is looking to gov- 
ernment control of railroad operation to improve the 
facilities for coal transportation. That result would 
be of immeasurable relief to electric central stations 
as well as to all other coal consumers. 

The proclamation brings within government control 
the electric power facilities of electrically operated 
trunk line railroads and terminals. Evidently it also 
includes the contractual relations under which pri- 
vately owned central stations furnish energy to such 
railroads. It embraces “every system of transportation 
and the appurtenances thereof * * * whether 
operated by steam or electric power.” 

After naming William G. McAdoo (who continues 
also as Secretary of the Treasury) to be Director Gen- 
eral of Railroads, the proclamation adds: 


Nothing herein shall be construed as now affecting the 
possession, operation and control of street electric passenger 
railways, including railways commonly called interurban, 
whether such railways be or be not owned or controlled by 
such railroad companies or systems. By subsequent order 
and proclamation, if and when it shall be found necessary or 
desirable, possession, control or operation may be taken of 
all or any part of such street railway systems, including 
subways and tunnels, and by subsequent order and proclama- 
tion possession, control and operation in whole or in part 
may also be relinquished to the owners thereof of any part 
of the railroad systems or rail and water systems posses- 
sion and control of which are hereby assumed. 

The Director ‘shall, as soon as may be after having as- 
sumed such possession and control, enter upon negotiations 
with the several companies looking to agreements for just 
and reasonable compensation for the possession, use and 
control of the respective properties on the basis of an annual 
guaranteed compensation above accruing depreciation and 
the maintenance of their properties, equivalent, as nearly as 
may be, to the average of the net operating income thereof 
for the three-year period ending June 30, 1917, the results of 
such negotiations to be reported to me for such action as 
may be appropriate and lawful. 

But nothing herein contained, expressed or implied, or 
hereafter done or suffered hereunder, shall be deemed in any 
way to impair the rights of the stockholders, bondholders, 
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creditors and other persons having interests in said systems 
of transportation or in the profits thereof to receive just and 
adequate compensation for the use and control and operation 
of their property hereby assumed. 

Regular dividends hitherto declared and maturing inter- 
est upon bonds, debentures and other obligations may be 
paid in due course; and such regular dividends and interest 
may continue to be paid until and unless the said Director 
shall from time to time otherwise by general or special 
orders determine. And, subject to the approval of the Direc- 
tor, the various carriers may agree upon and arrange for 
the renewal and extension of maturing obligations. 

The order of the President became effective on Dec. 
28, 1917. 

Aside from his public career, Mr. McAdoo is widely 
known as the father of the Hudson River tunnel system 
operated by the Hudson & Manhattan Railroad Com- 
pany and connecting New York City with New Jer- 
sey. 


NO ADVANCE NOW IN THE 
NEW YORK EDISON RATE 


Difficulty of Determining Effect of Conditions in 
War, Fuel and Labor Stated Before Public Service 
Commission by Mr. Lieb 


No advance will be made in electric rates by the 
New York Edison Company for several months, prob- 
ably for at least another six months. This was an- 
nounced by J. W. Lieb, vice-president, before the New 
York Public Service Commission on Dec. 24. 

If the company, however, experiences in the next few 
months a decided falling off in business and a reduc- 
tion in income as a result of orders of the Fuel Admin- 
istration or from other business conditions, it may find 
it necessary to appear before the commission and ask 
for a restoration of its former maximum rates, either 
7's or 8 cents per kilowatt-hour. The maximum rate 
is now 7 cents per kilowatt-hour. That rate was put in 
effect on July 1 last, following extensive hearings be- 
fore the commission on the application of the company 
to maintain for another six months its 714-cent rate, 
put in effect on Jan. 1, 1917, when a reduction was made 
from 8 cents. Under the present schedules by general 
understanding a rate is maintained for about six 
months, the formal proceeding in reference to the rates 
of the New York Edison Company and the affiliated 
United Electric & Power Company being kept alive by 
the commission for this purpose. 

Mr. Lieb said that statements which had been made 
on behalf of the company last June as to the condition 
of business and prospects in the next six months had 
been described as unduly pessimistic, but that it was 
now known in general that the worst feared had de- 
veloped and in increased measure. He said in part: 

The situation is most difficult and uncertain, but as the 
year has not ended we are unable to furnish figures which 
will tell what happened in 1917 and will permit conclusions 
as to 1918. 

We know that the company has had no considerable ac- 
celeration of business due to the reduction in rates six 
months ago, nor has it yet felt the full depressing effects 
of the general business situation. Nor has it yet developed 
to what extent conservation of fuel will be directed by the 
Fuel Administration and how far and how deeply this will 
affect business and income. 

One of the things that we looked for last summer as 
possibly having a serious effect is not yet in effect, namely, 
the daylight-saving plan, but it now looks as if this would 
he put through Congress as one of the early measures at 
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the President’s request. The situation as to coal and labor 
is most disconcerting. It is impossible to make any coal 
contracts. Big producers will not consider them. The labor 
situation is disquieting. I have found it necessary to make 
notable advances recently in our payroll. 

The situation is uncertain and we do not know how badly 
off we are going to be. We would rather not guess when 
we present our situation here. We desire to do so with 
facts and definite statements, and as we cannot produce 
facts and make definite statements at this time, it is the 
company’s suggestion that the case should be postponed for 
six months with a privilege of making advances if it should 
be necessary. 

Chairman Oscar 8. Straus and Commissioner Travis 
H. Whitney, by questions to Mr. Lieb, obtained the 
statement that the company would not make _ in- 
creases without giving notice of at least thirty days. 
The hearing was adjourned to June 3, 1918, with the 
understanding that the rate will remain at 7 cents, un- 
less the company finds its income so reduced by high 
costs of manufacture or by Fuel Administration orders, 
or both, that application for leave to restore the old 
rates would nece:sarily be made earlier. 


GOOD-WILL MESSAGES 
TO MEN AT THE FRONT 


Public Service Corporation Employees in Military 
Service to Receive Evidences of Regard 
from Fellow-Workers 
Employees of the Public Service Corporation, Newark, 
N. J., are sending messages of appreciation and good- 
will to all fellow employees in military service. The 





















(NAME TO BE ENGROSSED HERE) 


TO YOU, OUR FELLOW MEMBER OF PUBLIC SERVICE, 
WHO HAVE JOINED “THE COLORS”, WE EXTEND OUR 
HEARTY GREETING 

YOU HAVE OFFERED YOURSELF FOR THE DEFENCE 
OF OUR COUNTRY AND OF THE PRINCIPLES UPON 
WHICH THE PROGRESS AND HAPPINESS OF HUMANITY 
ARE FOUNDED 

YOU HAVE LEFT LOVED ONES, FRIENDS AND CO- 
WORKERS, SO THAT THESE PRINCIPLES MAY BECOME 
A HERITAGE TO THEM 

WE, YOUR FELLOW WORKERS, ARE NOT INSENSIBLE 
TO THE SACRIFICES YOU HAVE ALREADY MADE, NOR 
TO THE ARDUOUS DUTIES THAT THE FUTURE WILL 
DEMAND 

THEREFORE, WE HERE EXPRESS A SMALL PART OF 
OUR APPRECIATION TO YOU, OUR FRIEND 

OUR THOUGHTS ARE WITH YOU AND, WHEN GREAT 
COURAGE IS NEEDED, MAY THIS EXPRESSION OF OUR 
LOVE AND CONFIDENCE STRENGTHEN YOU 
WE COMMEND YOU TO DIVINE CARE UNTIL YOU 
RETURN TO US—YOUR MISSION ACCOMPLISHED 


LkMaE 


PRESIDENT 








A MESSAGE FROM THE HOME COMPANY 


plan is to send a copy 71% in. by 10% in. (19 cm. by 
26.6 cm.) in size to the home of the employee, and an- 
other, measuring 41% in. by 5% in. (11.4 em. by 13.9 
cm.), to the man at the front. 

At the top of the message are the national flag and 
the service flag, printed in colors. Under the emblems 
the name of the man will be engrossed. Then will fol- 
low the engraved messages, signed by Thomas N. Mc- 
Carter, the president. The Public Service emblem at 
the bottom will be in red, blue and gold. 





INCREASING POWER DEMAND 
FOLLOWS WORK ON MUNITIONS 


Many Plants Being Converted for Munitions Supply, 
and This Tests Capacity of Central 
Station Energy 


In the following bulletin, dated Dec. 22, the electrical 
division of the War Industries Board indicates that 
many plants are being converted to munitions work and 
that this is reflected by increasing demands for central 
station energy: 


Although the government departments will operate at 
regular speed through the holidays, we have had relatively 
a quiet week, owing to the lesser number of visitors from 
companies operating for the government. 

No doubt many intended trips have been postponed be- 
cause of inability to obtain accommodations out of Wash- 
ington. During this period we have been able to arrange 
our records and data in much better shape for prompt 
action. 

There is no indication of lessening demand for war pur- 
poses. but rather an atmosphere of increasing speed. On 
the other hand, the industry no doubt possesses capacity in 
excess of direct government needs. Our question, therefore, 
is, will the indirect demands from secondary sources absorb 
your available capacity? Many plants are being converted 
to munition work of one kind or another, and this in turn 
is reflected in demand for power almost beyond the capacity 
of some of the central] stations to supply. 


SHORTAGE OF POWER FOR 
BALTIMORE INDUSTRIES 


Enforced Policy of Not Storing Reserve Supply, 
Coupled with Low Water, Brings Crisis 
in Electric Service 


Coal shortage and deficiency in water power became 
so serious in Baltimore recently that the Consolidated 
Gas, Electric Light & Power Company was obliged to 
require industries using electric power to reduce their 
consumption greatly and in many cases to limit the use 
to lighting purposes. 

President Herbert A. Wagner, in a statement to the 
public, said that the company had been assured repeat- 
edly that its coal requirements were being taken care 
of. Nevertheless, it had not been permitted to ac- 
cumulate any coal in reserve for contingencies. A sub- 
sequent statement by Mr. Wagner added: 


Referring to the coal supply situation as affecting the 
power for the Baltimore industries, we are glad to say that 
coal is coming in now at nearly the normal rate and there 
is enough coal in sight for several days’ supply. Owing to 
the vigorous action of the United States Fuel Administra- 
tion, we have fairly definite assurances that the supply in 
the future will be sufficient and that we shall be permitted 
to accumulate a reasonable reserve for contingencies. The 
necessity for a reasonable reserve supply has been urged 
upon the United States Fuel Administration for the past 
few months, without result until to-day. 

It should be understood that the company is consuming 
for the production of electric power over 1000 tons of coal 
a day, and that at the time the large industries were notified 
to reduce their consumption the company only had sufficient 
coal on hand to operate about six hours. A large part of 
the time of the officials of the company has been devoted 
for the last few months to assure a continuous supply of 
coal, but the priority orders which the company has been 
enabled to get through Washington did not permit of any 
reserve stock of coal to provide for just such contingencies 
as have come about in the last two days, during which the 
cold weather has seriously interfered with local delivery. 

In the efforts of the management to obtain coal from 


ELECTRICAL WORLD 





VoL. 70, No. 26 


other mines than its regular source, the poor quality of 
coal has damaged some of its boiler furnaces and further 
handicapped it in its power supply. Coincidently with these 
troubles the water supply from the Susquehanna River has 
been reduced by the cold weather below that ever recorded 
for this time of the year. 

The imperative need of a reserve coal supply for the 
Consolidated company to meet the war demands in Balti- 
more and the fact that the United States government is 
now fully aware of this are clearly shown in a communica- 
tion from Eugene Meyer, Jr., of the War Industries Board to 
United States Fuel Administrator Garfield. In this com- 
munication Mr. Meyer calls attention to the fact that the 
coal supply of the company has been taken care of “only to 
the extent of hand-to-mouth requirements. When the com- 
pany gets a few carloads ahead the coal company imme- 
diately cuts off a supply equivalent to that stock.” 


At the time this statement was issued practically all 
of the industries in Baltimore were getting their full 
complement of power. 


PITTSBURGH POWER DEMAND 
LARGELY EXCEEDS CAPACITY 


Abnormal Consumption Due to the War Loads Gen- 
erators in Some Cases 20 to 30 Per Cent 
Above Rated Capacity 


Shortage of power in the Pittsburgh district and the 
consequent urgent necessity for economy in the use of 
energy has led the Duquesne Light Company to issue 
the following statement: 


So many people without knowledge and without facts are 
talking about what they think the Duquesne Light Company 
is capable of doing in the way of furnishing electricity 
for power for industrial plants and street railway operation 
that a statement on our part seems necessary. Every in- 
dustrial plant in the Pittsburgh district which is capable 
of making anything needed by the government to help win 
the war is being forced to the limit to speed up output. 
This has resulted in a demand upon the Duquesne Light 
Company for power about twice as great as it was a few 
months ago. This abnormal consumption has brought about 
a situation where we are called upon to deliver to our cus- 
tomers during the day a maximum demand largely in ex- 
cess of our total generating capacity. 

In other words, every generator that we possess, and all 
are in first-class working condition, is working beyond its 
capacity from 7 a. m. continuously, excepting only the noon 
hour, until 8 p. m. In fact, in some cases our generators 
are working 20 to 30 per cent above rated capacity. Antici- 
pating a large increase two years ago by reason of the 
prosperity of the Pittsburgh district, but never figuring 
upon such a sudden and abnormal demand as is now im- 
posed by increasing war orders, we contracted for one 40,- 
000-kw. generator and one 15,000-kw. generator. The 
15,000-kw. generator has been in operation, but delivery 
of the 40,000-kw. generator has been delayed over one year 
in spite of anything we or the manufacturer could do and 
it is only now being installed. 

This machine will be placed in operation within a short 
time, as we are working night and day to hurry its installa- 
tion. This will only relieve the situation in part, however, 
as it will largely assume the work of other generators in 
our power plants that have been badly overloaded. 

Our first duty is to comply with government instructions 
and furnish all of the electric power that we can to permit 
munitions plants to increase their output. We are doing 
everything humanly possible to fulfill this obligation to the 
country and at the same time take care as far as we can 
of the needs of our consumers who are producing material 
which the government considers non-essential to win the 
war. We will be compelled, however, to curtail the amount 


of electric energy furnished to many of these, especially 
during the day. 

Unfortunately there are many people who have not yet 
realized that war imposes sacrifices upon all of us. 


We are 
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not curtailing service and thereby reducing our revenue for 
the pleasure of it. This is a time when every one must co- 
operate to prevent waste in the use of electricity. It is a 
time when every effort should be made to help and not 
obstruct. The Duquesne Light Company will do everything 
in its power to render proper service to every one as far as 
the unusual war conditions will permit. 

Those who can do so should operate as far as possible at 
night, when the present consumption is not nearly as great 
as our operating capacity. If our customers will do this 
and eliminate as much waste during the day as they can 
they will help a great deal to improve a situation over 
which we have no control. At the same time they will be 
doing their part to assist the United States to adequately 
prepare to win a decisive victory over the nation’s enemies. 


POWER SHORTAGE IN OHIO 
IS DUE TO LACK OF COAL 


Electric Service Has to Be Withdrawn from a 
Number of Plants in Cleveland—Conditions 
at Other Points 

Because of scarcity of coal the Cleveland Electric 
Illuminating Company was compelled to withdraw 
power and light service from a large number of indus- 
trial plants (estimated at 1800 by some) on the evening 
of Dec. 14. On the following evening the company an- 
nounced that, operating in this limited way, its supply 
would not last more than two days, but that coal had 
been shipped and should be received in time to avert the 
danger of closing down entirely. Tenants of office 
buildings and stores were asked to use as few lamps 
as possible until full service could be restored. 

Energy for the greater part of the Cleveland rail- 
way system is furnished by the illuminating company, 
and the prospect of being without light and railway 
service was alarming to business interests, while 75,000 
or 100,000 people were thrown out of employment tem- 
porarily. 

Receipt of a supply of coal prevented the Columbus 
Railway, Power & Light Company from closing its 
plants on Dec. 11. Plans are being put into operation 
by the company to reduce fuel consumption as much as 
possible. Railroad service will be cut about one-half 
after 7 p. m. . The skip-stop plan will be adopted for 
residence sections and some re-routing of cars will be 
done. 

The Hamilton light and water plants had little coal 
on Dec. 12, and street lamps were turned off that eve- 
ning until an additional supply could be secured. 

The Springfield Light, Heat & Power Company with- 
drew service from all industrial plants on Dec. 10 so 
that it would be able to furnish steam heat and power 
to the business district.» Coal supply ran so short that 
the company feared to operate plants at normal. 

Electric roads at Hamilton and Dayton were affected 
and several interurban railways were compelled to re- 
duce schedules in order to continue operation at all. 
In some instances limited cars were taken off and in 
others most of the local cars were held in carhouses. 

Gov. James M. Cox about the middle of the week de- 
manded of the federal government a release of coal 
consigned to lake shipment. 

The Northwest draws almost its entire coal supply 
from Pennsylvania, Ohio and West Virginia coal fields, 
and most of this is shipped by lake from Ohio ports. 
If sufficient supply is not sent in this way the North- 
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west runs short, and that would have been the case 
this season. Should the winter prove severe it is be- 
lieved that the supply shipped will be none too large. 

However, it is suggested by Ohio observers that the 
Federal Fuel Administration did not understand the 
effect that the inflexible priority order would have on 
points closer to the coal fields.. None of the consumers 
stored the usual coal stock reserve. This was due to 
the high prices that prevailed early in the spring and 
to the advice given by authorities who considered quo- 
tations too high. Prices were run up by buyers who 
bid against each other. 

The Cleveland Electric Illuminating Company re- 
ceived about 125 cars of coal on Dec. 16, a portion by 
boat from Lorain and the remainder by rail from 
orders which had already been placed. Plants closed 
down the previous day for lack of coal were able to 
resume operation in full. 

The situation is not reassuring at all, but the author- 
itties are exerting themselves to furnish coal needed 
for future operation and prevent danger of shortage in 
energy, which is urgently needed in Cleveland to keep 
industries moving. 

For a short time the Northern Traction & Light 
Company, Akron, was almost out of coal, but it man- 
aged to keep plants in operation until a small shipment 
was received. 

While the supply is not expected to be so plentiful 
as in the past, it is hoped that within a short time the 
pooling plan established by the coal operators will bring 
about regularity of delivery and increase the efficiency 
of the railroad equipment. 


NEW ENGLAND COMPANY 
CURTAILS POWER SERVICE 


Coal Shortage, Combined with Unfavorable Water 
Supply Conditions, Makes Restriction of 
Energy Sales Necessary 

Curtailment of service to industrial power customers 
has been forced upon the New England Power Company 
by the coal shortage combined with unfavorable water 
supply conditions. All such customers are required to 
discontinue their input of energy from the company 
lines for motor service by the equivalent of twenty-four, 
hours a week. 

S. C. Moore, general manager of the company, in- 
formed a representative of the ELECTRICAL WORLD in 
talking of conditions that dry weather during Septem- 
ber, followed by an unsatisfactory run-off in Octo- 
ber and early freezing of small streams on the Deer- 
field and Connecticut River watersheds, has been a 
serious handicap to the system plants. The coal short- 
age, which has hit many industrial plants in the terri- 
tory with which reciprocal power contracts are held, has 
greatly curtailed the energy available by purchase. So 
far no lighting customers have been asked to curtail 
and service is being furnished to electric railways on 
the usual basis. Central stations, however, have been 
asked to investigate the use of power on their systems 
where such companies purchase energy from the New 
England organizations, so that accurate information 
can be compiled at headquarters in Worcester relative 
to the essential or non-essential character of the 
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demand. The company wrote to industrial power cus- 
tomers, pointing out the abnormal demand for energy 
growing out of the war and stating that a considerable 
portion of its output is generated now by steam. Pres- 
ent indications, the letter stated, are that during this 
winter shipments of coal into New England will be 
limited, for a time at least, to industries essential to 
prosecution of the war. On a previous occasion the 
company had addressed inquiries to some of its cus- 
tomers as to whether or not any government orders 
were being handled, and it therefore realizes in a 
general way that its power is being used in the manu- 
facture of much war material. 

The letter informed the customer that in order to 
present an application for priority in coal shipments, 
should such action become necessary, detailed informa- 
tion is essential immediately as to the amount and 
scope of war work handled by consumers. A blank was 
inclosed covering the main items of government and 
war sub-contracts, amount and nature of material in- 
volved, department concerned, probable date of comple- 
tion and total production, with space for additional 
information of priority interest. The response was 
very satisfactory from the industrial customers and the 
material is now being assembled at headquarters. 

The New England Power Company operates under 
agreements with central stations of its territory 
whereby power is interchanged as economic conditions 
require. The largest plant with which the system is 
thus connected is that of the Narragansett Electric 
Lighting Company, Providence, R. I. Mr. Moore stated 
that as soon as a new 45,000-kw. steam turbine now 
installed in this station can be placed in service the sit- 
uation will be temporarily improved in central New 
England, as the New England company’s transmission 
lines between its operating center at Millbury, Mass., 
and Providence can then be called upon to furnish con- 
siderably more energy to the rest of the system. 

Arthur B. Lisle, general manager of the Narragan. 
sett company, informs the ELECTRICAL WORLD that 
every possible effort is being made to get this machine 
into service, but that railroad embargoes are delaying 
shipment of piping which is essential to operation. 
Arrangements are being made to transport sections of 
piping from New Jersey to Providence by motor truck 
if necessary to withdraw the equipment from the rails. 
It is expected that at least two weeks will be required 
to prepare the unit for full-load operation after fit- 
tings are installed. The Narragansett company has a 
fair supply of coal on hand at the moment, but, like 
other New England utilities, is much worried over the 
prospect of securing fuel for coming demands. 

Temporary improvement is noted in the New Eng- 
land coal situation as we go to press, about 70,000 tons 
having arrived at Boston by water since Friday of last 
week. The efforts made at Washington by Governor 
McCall of Massachusetts and New England Fuel Ad- 
ministrator James J. Storrow of Boston have resulted 
in substantial relief from the threatened tie-up. Rail- 
road coal movement has been expedited and cross-haul- 
ing cut down. Favorable weather has supplied reser- 
voirs of hydroelectric power companies with sufficient 
run-off water from streams hitherto frozen to enable 
at least one company to restore full service. The Boston 


Edison Company, the Bay State Street Railway and the 
Boston Elevated Railway have received coal shipments 
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by water this week. Power users are showing a dispo- 
sition to co-operate in economical utilization of energy. 
A notable meeting at Springfield, Mass., a few evenings 
since is leading to close study of possibilities in peak 
load reduction on both the Springfield Street Railway 
and the United Electric Light Company systems, 
through spreading out factory and store closing hours. 


RATE SUSPENSION POWER IS 
DEFENDED IN MASSACHUSETTS 


Public Good-Will Cannot Result from Forced In- 
creases Without Utmost Endeavors to Make 
Justice of Increases Clear 


Suspension of a proposed rate increase until the pub- 
lic utility has convinced the regulating tribunal of its 
necessity was vigorously defended by Chairman F. J. 
Macleod of the Massachusetts Public Service Commis- 
sion at a hearing in Boston recently. An important 
suggestion of Massachusetts electric railways is that 
the commission shall be deprived of the power to sus- 
pend rate changes pending investigation in which the 
burden of proof is upon the company, and that instead 
the companies shall have full power to make such changes 
as they see fit and carry them into effect at once, sub- 
ject only to future commission revision based on lim- 
ited jurisdiction, after investigation in which the bur- 
den of proof shall be upon the complainants. 

Chairman Macleod pointed out that one fundamental 
weakness of this plan rests upon the questionable as- 
sumption that a sure cure for all evils of the electric 
railway situation lies in rate increase. The law con- 
ferring upon the commission power to suspend rates 
was enacted not before but after experience with the 
system which it is desired to reinstate. The suspension 
power now exists in at least twenty-one State commis- 
sions, including the Massachusetts Gas and Electric 
Light Commission. The steam railroads have asked 
Congress that the suspension power be confined to a pe- 
riod of sixty days from the date rates are filed. 

If suspension power in commission rate cases were 
withdrawn, Mr. Macleod said, proceedings would be 
greatly protracted. In suspension cases counsel for 
utilities are astonishingly expeditious. They waste no 
words, present evidence largely in documentary form, 
and seldom indulge in cross-examination. If the policy 
were reversed, counsel would become garrulous, cross- 
examination would be prolonged, and of direct and 
rebuttal evidence there would be no end. Without over- 
stepping bounds of legal propriety, skilled attorneys 
could extend proceedings almost interminably. 

The commission, after investigation, might find itself 
powerless to reduce specific rates found excessive, be- 
cause the entire rate schedule might be yielding less 
than a reasonable return. Mr. Macleod said that it 
is an unwarranted assumption to infer that a public 
utility must actually fail to earn a reasonable return 
before it can hope to be permitted to increase rates. 
The question of financial needs is not the only one 
usually at issue, the chief difficulty in many cases being 
to determine whether the burden is fairly apportioned 
among various localities and classes. Public good-will 
cannot result from forced increases unaccompanied by 
utmost endeavors to make the justice of such increases 
clear. 
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NEW ENGLAND COMPANIES 
MEET IN WAR CONFERENCE 


Coal Shortage and Other Pressing Problems Dis- 
cussed in Boston—Try to Decide on Essential 
Service, Is Advice Given 
A war conference of the New England Section of 
the N. E. L. A. was held at the Engineers’ Club, Bos- 
ton, on Dec. 18, at which coal shortage and other press- 
ing problems were discussed. Prior to the discussion 
J. F. Zoller, tax expert of the General Electric Com- 

pany, spoke on the income tax law. 

The serious fue] situation in New England was re- 
viewed briefly, and the general opinion was that cur- 
tailment of service to non-essential industries must be 
given consideration, along with the fullest co-operation 
with the federal government in enforcing “lightless 
nights.” 

Even the largest water-power system in the North- 
east, that of the New England Power Company, has 
been obliged to ask industrial power customers to cur- 
tail service the equivalent of one working day a week. 
Line extension work has virtually been stopped short in 
New England central stations. 

R. W. Rollins, president Worcester (Mass.) Elec- 
tric Light Company, said that power customers do not 
relish the prospect of curtailment and favor reduction 
in service to stores. 

Eugene Carpenter said that by shutting down at 
midnight one small station on Cape Cod had saved 35 
per cent of its coal consumption, the former service 
being from dusk to daylight. To burn wood would 
have cost more than the company’s total revenue in this 
case. Flat-rate bills are discounted on account of the 
service curtailment. 

H. T. Sands of C. H. Tenney & Company, Boston, 
said that his organization would not be justified in tak- 
ing on additional power business without assurance by 
the federal authorities of adequate fuel supply. Cur- 
tailment will probably come to customers by classes. 
The Cambridge Electric Light Company has just re- 
fused a 200-hp. organ factory contract as non-essential. 
Mr. Rollins said that if power customers in Worcester 
would shut down at 4 p. m. about 7000 kw. of peak would 
be cut off the day load, with a saving in boiler opera- 
tion. 

Bowen Tufts of C. D. Parker & Company, Boston, 
urged central stations to do their utmost to solve the 
problem of essential service themselves, instead of wait- 
ing for a government official to take command of local 
operations. Shifting and rearrangement of loads offer 
much at this time. R. S. Hale, Boston Edison company, 
said that the fixing of the $2 per ton price of coal at 
the mines by the government had hurt the coal situa- 
tion. Had the price been $3, supply conditions would 
have been improved. The law of supply and demand 
cannot operate under price limitation by fiat. 

A. B. Lisle, general manager Narragansett Electric 
Lighting Company, Providence, cited an unusual case 
where private industrial customers were given power 
service priority before the government. Near Provi- 
dence a boiler plant for destroyers is being built, and 
to furnish continuous power service would have re- 
quired $45,000 in additional cables on the Narragansett 
system. The government preferred to take off-peak 
power, 600 kw. being available on this basis, to paying 
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for the ncw cables needed. A contract was accordingly 
executed on this basis, other customers in the district 
having the preference in demand. A general discus- 
sion of line extensions closed the meeting. 


LITTLE LEFT OF HISTORIC 
LIGHTING PLANT AT APPLETON 


Ruins of One of First Incandescent Electric Lighting 
Plants in the Country Still on Site of 
Early Venture 

The illustration shows all that is left of what is 
thought by many to have been the first commercial 
incandescent electric lighting plant in the world. This 
picture was taken recently by H. G. D. Nutting at 
Appletcn, Wis. It shows the steel shells of the old 
vertical waterwheels now broken to pieces and lying on 
the ground. The wood construction is what is left of 
the harness and support, and on the other side of the 





REMNANTS OF A PIONEER ELECTRIC PLANT 


little bridge are the needles holding the water back in 
the flume, which is still connected with the Fox River. 

This plant has been mentioned by many writers and 
referred to by Samuel Insull in speeches and in remi- 
niscences of early days. While it is held by some that 
it was the first incandescent lighting station in the 
world, recent researches of William E. Keily of Chi- 
cago, who has given considerable thought and time to 
investigating historical events in the industry, seem 
to indicate that this was the third Edison electric 
lighting station in operation. 

According to the best data which Mr. Keily can ob- 
tain, the Holborn viaduct in London was started either 
on Jan. 12, 1882, or April 11, 1882, these two dates 
being fixed by separate authorities. The historic Pear] 
Street station in New York was started on Sept. 4, 
1882. The record of the Western Edison Light Com- 
pany of Chicago, which took the contract from the 
Appleton Edison Light Company for two K dynamos, 
to be operated from water power and to light 550 
lamps, was dated Aug. 15, 1882. Edward T. Ames, 
still living in St. Joseph, Mich , was sent by the Western 
Edison Light Company of Chicago to install that ma- 
chinery. He has stated that the Appleton station was 
started on Oct. 15, 1882. This makes it the first Edison 
electric lighting station to be driven by water power 
and the first Edison station in the West. 
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STUDY FUEL ECONOMY 
IN NEW YORK STATE 


Empire State Gas & Electric Association, Co-operat- 
ing with Public Service Commission, Outlines 
Ways of Saving 


The executive committee of the Empire State Gas & 
Electric Association met in New York on Dec. 21 to 
consider fuel economy. Its meeting followed a letter 
received from Seymour Van Santvoord, chairman New 
York Public Service Commission, Second District, ask- 
ing for suggestions. Chairman Van Santvoord issued 
his letter after conference with the New York State 
Fuel Administrator, acting in co-operation with the 
Federal Fuel Administrator. 

In taking up the subject with the companies, Chair- 
man Van Santvoord expressed his confidence that they 
are keenly alive to its importance and will be anx- 
ious to assist in every way possible. 

“Appreciating fully the seriousness of any proposi- 
tion which may involve diminution of service to which 
the public has accustomed itself as not unreasonable in 
quantity,” he wrote, “this commission begs you, never- 
theless, to give immediate consideration to the question 
in preparation for early discussion thereof with this 
department, which in the meantime will be grateful for 
any suggestions you may be able to submit.” 

Replying to the letter of Chairman Van Santvoord, 
the executive committee of the Empire State Associa- 
tion, through Charles H. B. Chapin, the secretary of 
the association, heartily indorses “any move which will 
promote economy not only in the consumption of coal 
in generating plants, but also in the use by the public 
of gas and electric service, whether such service is 
produced by coal, water power or other means.” In part 
the letter of Mr. Chapin says: 


While your letter mentions merely “economies in fuel 
consumption,” we believe the subject should be broadened 
to include economies in use of gas and electric service as 
well as economies in production. Economy is the slogan 
of the thrift campaign now in progress throughout the 
country. It is to be measured not by what the individual 
can afford to spend, but by what the country can afford to 
permit the individual to spend. Similarly, it is no longer 
a question of how much gas or electric service a consumer 
can afford to use, but how much of labor and materials and 
money, which create the service, the country can spare for 
the use of such consumer. 

This committee believes that the gas and electric com- 
panies of the State are alive to the situation and are ready 
and willing to do their share. If curtailment of service 
either for purposes of economy or for other reasons will 
help in winning the war, the service should be curtailed 
and we are confident that each company will cheerfully 
co-operate. 

On account of the important relation which the fuel item 
bears to their total operating costs, gas and electric com- 
panies are normally operated at as high an efficiency as 
possible in respect to fuel consumption and therefore the 
substitution for many purposes of gas and electric service 
for coal is in itself a measure of fuel conservation. 

In the thrift campaign it is being urged that the utiliza- 
tion of men, money and materials for purposes not essential 
to the conduct of the war is in effect competing with the 
government. We venture therefore respectfully to suggest 
that in addition to the subject of “fuel economies” the com- 
mission might well give some consideration to other ques- 
tions, such, for example, as discouraging at this time ex- 
tensions and improvements to plants and systems not imme- 
diately necessary for purposes of fuel conservation or for 
the promotion of the interests of the country. Similar ques- 


tions into which these factors enter will occur to you. 
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Whether or not the above suggestions meet with favorable 
consideration by the commission, we will hold ourselves in 
readiness to co-operate and assist in any way in which it is 
thought our services would be useful. 


A suggested program of activities to promote econ- 
omy in production and use of electric and gas service, 
sent with the letter of the association to Chairman Van 
Santvoord, outlines an educational campaign. It is 
suggested that cards be issued by the Fuel Adminis- 
tration similar to those of the Food Administration, 
and distributed by companies with bills to consumers. 
These would stimulate economy in electricity and gas 
in the home and for industrial purposes. Literature 
pointing out operating economies could be prepared by 
the association in conference with commission engi- 
neers and sent to companies, particularly those which 
are small. Literature pointing out possible economies 
in private heating and power plants could be prepared 
by the Fuel Administrator in conference with engi- 
neers and distributed by the Fuel Administrator. Other 
suggestions by the association follow: 


Curtailment of Non-Essential Uses.— 


1. Priority lists to be prepared by Fuel Administrator in 
conference with commission and association for (a) natural 
gas, (b) artificial gas, (c) electricity. 

2. Commission to be authorized by Fuel Administrator 
to allow or enforce priority when necessary. 

3. Priority to be granted in accordance with such list 
after consultation by company with commission in each 
particular situation. 

Interconnection of Systems.—Commission to investigate 
in conference with New York State Electric Railway Asso- 
ciation and Empire State Gas and Electric Association the 
possible economies through the tying in of separate sys- 
tems, thereby concentrating the generation of power in the 
most efficient plants and securing fuller benefit of devel- 
oped water power. 

Development of Unutilized Water Power.—Commisison to 
confer with others having this matter under advisement with 
a view to securing development wherever economically pos- 
sible and preventing any useless duplication or waste in 
transmission and distribution. 

Census of Available Surplus Power.—A census of surplus 
capacity in power plants and transmission systems at pres- 
ent available in central stations to be made by the commis- 
sion’s engineers in conference with the association and noti- 
fication of the situation in different parts of the State sent 
to the War Industries Board in order that new industries 


may be advantageously located as relates to the power 
situation. 


EXPORT COMBINATION BILL 
IS NEAR FINAL PASSAGE 


Measure Now Passed by Both House and Senate and 
Awaiting Conference Between Committees 
of Congress 

The so-called Webb bill, which permits combinations 
of American business concerns to promote foreign 
trade and makes inoperative certain features of the 
trust laws which have heretofore forbidden such com- 
binations, is nearing its final passage. The measure 
has been passed by both House and Senate. Certain 
variations, however, in the Senate and House versions 
will have to be straightened out in conference. No 
conference between the committees of the House and 
Senate has been held yet, and none will be until Con- 
gress reconvenes on Jan. 3 from the Christmas recess. 
The measure has the support of the White House, and 


it is not doubted that it will be passed at an early 
date. 
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WESTERN NEW YORK PLANTS 
FEEL THE SHORTAGE OF COAL 


Appealing to Fuel Administrator, Officials of Small 
Properties Say that Suspension of Operation 
Is Possible 


Small electric light and power industries throughout 
western New York are facing serious coal shortage. 
Appealing to the Fuel Administrator of western New 
York, representatives of many electric plants said that 
they will be forced to suspend operation unless assured 
of sufficient coal to keep fires lighted. Owing to the 
serious situation, the City Council of Batavia is con- 
sidering the advisability of using Niagara Falls power 
for street lamps. The Batavia municipal lighting plant 
has been closed temporarily for several weeks because 
of the shortage, and city authorities fear that they 
will not be able to operate again before next spring. 

The LeRoy Hydraulic Electric Gas Company, which 
supplies rural sections in the vicinity of LeRoy, N. Y., 
with electric light and power, has applied to the town 
authorities for permission to construct a coal storage 
trestle adjoining its plant. The company says that un- 
less it can get sufficient coal during the winter to meet 


demands, it will be forced to curtail electricity for street 
lighting. 


CAMPAIGN IN CALIFORNIA OF 
ALL BRANCHES OF INDUSTRY 


Executive Committee of Pacific Coast Section of the 
N. E. L. A. Approves Plan to Spend $12,000 
in Educational Work 

After a meeting of the executive committee of the 
Pacific Coast Section of the National Electric Light 
Association in San Francisco on Dec. 5 it was an- 
nounced that plans for a general co-operative campaign 
had been completed and would be put into effect at 
once. The move has the support of organizations of 
manufacturers, jobbers, central stations and dealers 
and contractors. It contemplates general educational 
work and is directed particularly toward securing 
higher efficiency in electrical merchandising. 

Plans toward this end began to take definite shape 
when the California Association of Electrical Contrac- 
tors and Dealers put $2,000 in the bank and notified 
other branches of the industry that this was ready for 
use in a general co-operative twelve months’ campaign 
if $10,000 more would be subscribed by the other 
branches, so that $12,000 would be available. 

The desired total was subscribed as follows in addi- 
tion to the initial $2,000: Central stations, $6,000; job- 
bers, $2,500; manufacturers, $1,500. These funds, av- 
eraging $1,000 monthly for 1918, will be administered 
by a joint committee representative of the contributing 
branches. 

Two men are to be employed to cover different terri- 
tories, each to be a manager of the work in his section. 
It is understood that the managers are to be accorded 
heartiest co-operation by all concerned. They are to 
work on problems of the contractor and dealer and of 
the central station without partiality and to direct 
effort first to secure more widespread use of electrical 
energy, electrical appliances and supplies. Endeavor 
will be made to secure more general and effective use 
of the latest and best methods of demonstrating appli- 
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ances and dressing windows, as well as using advertis- 
ing space and following approved trade methods. 

Speaking for the engineering committee of the 
Pacific Coast Section, J. E. Woodbridge said that the 
committee on inductive interference had completed its 
work and presented its report to the Railroad Com- 
mission and that other committees were still at work 
on the following subjects: A safety code for power 
station work; overhead-line safety code; specifications 
for materials for poles; insulator deterioration; iron 
wire for overhead lines, and standardization of pin- 
type insulators. 

The next meeting of the Pacific Coast Section will be 
held simultaneously with a convention of the California 
Association of Electrical Contractors and Dealers at 
Del Monte, Cal., late in April. This will be the first oc- 
casion of simultaneous meetings, and it is looked upon 
as a long stride toward “an all-inclusive organization 
of the electrical industry.” 


ENCOURAGING ECONOMY 
IN USE OF ELECTRICITY 


Columbus Railway, Power & Light Company, Urging 
Conservation Until New Station Adds to Supply, 
Acknowledges Co-operation of Public 


Pending completion: and operation of its new power 
plant, the Columbus (Ohio) Railway, Power & Light 
Company was obliged to ask consumers to economize in 





Electric Power Shortage 


The electric power situation in Columbus and the sur- 
rounding territory served by this company has become more 
acute. This is due to the fact that the existing equipment in 
| our power stations cannot be operated at its full capacity 
because we have been unable to procure a good grade of coal. 
However much we may regret our inability to meet the de- 
mands upon us—and we most~ certainly do regret it--the 
situation must be squarely faced and steps taken to conserve 
| the supply of electricity. 


We request those who use electricity for 
power purposes to give their most earnest 
consideration to ways in which they carn 
make a saving of current in their business. 


We request those Who use electricity for light- 
ing purposes to burn fewer lights. Use only 
one light where formerly two were used. 


edge of the gravity of the situation, and because we wish to 
render to all our patrons the best service which the circum- 


| 

| 

| The foregoing request is made only with a full knowl- 
i 

| 

stances will permit. 


Our Coal Troubles 


The coal we are now receiving is of the most inferior grade .we 

have ever lad experience with. Our firemen jokingly refer to it as 

| “fireproof” coal because it is so full of dirt that it will barely.catch i 
| fire in fact, some actually had corn growing in it as it stood in the car | 
| when received, and tests made of the coal have shown it to contain as | 
| nigh as 26 per cent. of non-combustible material. 
| 
| 


It has been due to this fact that several times recently we have 
been forced to discontinue service to power customers, to operate cars 
at half speed for short periods and to operate a reduced number of trip- 
per cars during the rush hours. The poor grade of coal makes it ut- 
terly impossible to operate our boilers at capacity and lowers the out- 

put of our power station system. 


Case sene anc ASNONNS 


PART OF ADVERTISEMENT OF COLUMBUS COMPANY 


electricity. In addition to advertising, the company 
issued formal statements urging economy and sent rep- 
resentatives to impress consumers in the central dis- 
trict with the importance of conservation. A statement 
said: 


The spirit of co-operation which has always been known 
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to exist in this community has never been more manifest 
than during this crisis. The Columbus Railway, tower & 
Light Company has followed up its recent public statements 
of the condition of affairs and its written requests for 
assistance to industrial plants and to civic organizations by 
placing its representatives in the business district, who are 
calling upon merchants and others, explaining the situation 
in detail and the abso.ute necessity for co-operation in re- 
ducing the use of electric energy if all of those using it 
are to secure at least a part of their requirements. They 
have been met everywhere by merchants with an earnest 
desire to assist, which is proof positive that Columbus 
people need only to be shown the necessity for doing a 
thing and they immediately set in motion the machinery 
for accomplishing that end. 


CHANGES IN PERSONNEL OF 
ENGINEERING FACULTIES 


Further Listing of Resignations, Leaves of Absence, 
Promotions and Appointments in the Electrical 
Teaching Body of the United States 

Following is the fourth installment of the record of 
resignations, leaves of absence, promotions and ap- 
pointments in the electrical engineering faculties of 
the various colleges and universities of the United 
States. Previous articles were published in the issues 
of Nov. 3, page 878, of Nov. 24, page 1022, 
Dec. 1, page 1070. 


and of 


Columbia University, New York, N. Y.—Morton Arendt, 
assistant professor, has received a commission as a lieuten- 
ant in the navy and has been assigned to duty in connection 
with the submarine fleet. in the construction and maintenance 
of the machinery of these vessels. F. W. Hehre, assistant 
professor, has been commissioned a lieutenant, junior grade, 
in the navy. He is among those recently nominated by the 
A. I. E. E. for the position of electrical officer in charge of 
the equipment on shipboard. He is now undergoing military 
training at Annapolis. Instructor F. L. Mason has been com- 
missioned a lieutenant, junior grade, in the navy and is giv- 
ing instruction in electrical engineering to the students of 
the U. S. N. gas-engine school at Columbia University, which 
is training the crews for the boats of the submarine patrol. 


University of Kentucky, Lexington, Ky.—Minott Brooke, 
instructor in steam engineering, has enlisted in the mer- 
chant marine service. The position is now filled by C. C. 
Harp, who was graduated from the university with the de- 
gree of bachelor of mechanical engineering in the class of 
1914. Since graduation Mr. Harp has been engineer of 
the Fayette County buildings. 

University of Michigan, Ann Arbor, Mich.—Alfred H. 
Lovell, associate professor in electrical engineering, is now 
a major of engineering at Camp Custer, Battle Creek, Mich. 
Harry S. Sheppard, assistant professor of electrical engi- 
neering, is captain in the Signal Officers’ Reserve Corps 
at Washington, where he is engaged in investigation work 
in military communication. Ward F. Davidson, instructor, 
is absent on leave and is first lieutenant in the Engineer 
Officers’ Reserve Corps at Chillicothe, Ohio. The staff has 
been recruited by the addition of Associate Prof. Joseph H. 
Cannon of the Texas Agricultural and Mechanical College, 
with the same rank. L. H. Ballard has become an instructor, 
having come from the Hawthorne works of the Western 
Electric Company. The two staff additions are not in spe- 
cific substitution for any absentee, but general additions. 

University of Nebraska, Lincoln, Neb.—F. C. Holtz, in- 
structor in electrical engineering for the last two years, is 
at Camp Funston, Fort Riley, Kan., where his work will be 
with the Signal Corps. His place at the university has been 
filled by the appointment of O. E. Edison, lately employed 
by the Commonwealth Edison Company of Chicago. 

University of Oklahoma, Norman, Okla.—Prof. H. V. 
Bozell, director of the School of Electrical Engineering for 
the last six years, has resigned to accept a position as as- 
sistant professor of the Sheffield Scientific School, Yale 
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University. L. W. W. Morrow, associate professor and act- 
ing director of the Schoo: of Electrical Engineering in the 
university for the last year, has been appointed director of 
the School of Electrical Engineering, with the title of pro- 
fessor of electrical engineering. Assistant Prof. Abraham 
Press has resigned to open an office as consulting engineer 
in New York City. Frank Tappan, formerly instructor at 
Cornell University, has been appointed associate professor 
of electrical engineering. 

University of Pennsylvania, Philadelphia, Pa—J. B. 
Straw, formerly insctiuctor, has been advanced to the grade 
of assistant professor. Assistant Prof. H. M. Trueblood 
has resigned to accept a position with the American Tele- 
phone & Telegraph Company of New York. C. W. Plass, 
E. M. Bredin, F. Short and R. H. Kent, instructors, have 
resigned to accept positions in the government’s service. 
G. A. Hoy was appointed instructor in electrical engineer- 
ing. 

University of Soxihern California, Los Angeles.—Prof. 
John Fay Wilson has accepted the position of associate 
professor of electrical engineering. Professor Wilson oc- 
cupied for five years a similar position at the University of 
Michigan and during the past year at Queen’s University, 
Kingston, Canada. He is the author of “Essentials of Elec- 
trical Engineering’ and “Dynamo Laboratory Outlines.” 

Universiiy of Texas, Austin, Tex.—The teaching force 
has been reduced considerably, owing to the government 
School of Military Aeionautics maintained at this institu- 
tion. This is now taking the entire time of Prof. J. M. 
Bryant, although he is still connected with this school in an 
advisory capacity, continuing his rank as professor of e!ec- 
trical engineering. J. W. Ramsay, formerly instructor in 
electrical engineering, has been commissioned first lieuten- 
ant in the aviation section of the Signal Officers’ Reserve 
Corps and is devoting his entire time to instruction with 
the School of Military Aeronautics. W. J. Miller is the 
only addition to the teaching force this year. He comes as 
instructor in electrical engineering from the General Elec- 
tric Company, Schenectady. Mr. Miller is a graduate of 
this school and has had several years’ experience with the 
General Electric Company. Prof. J. A. Correll is now chair- 
man of the school. He and Mr. Miller constitute the en- 
tire instructing force. This is made possible by the fact 
that peculiar local conditions, as well as the great draft of 
upper classmen for the national service, have reduced the 
enrollment, particularly in the junior and senior classes. 


University of Washington, Seattle, Wash.—Associate 
Prof. E. A. Loew is on a year’s leave of absence and is em- 
ployed by the American Nitrogen Products Company as 
electrical engineer. No substitute has been appointed as 
the decrease in enrollment made this unnecessary. 


University of Wisconsin, Madison, Wis.—George H. 
Gray, formerly instructor in electrical engineering, has ac- 
cepted a position in the engineering department of the 
American Telephone & Telegraph Company at Omaha, Neb. 
Prof. R. C. Disque has been granted leave of absence and 
has accepted a commission as first lieutenant and been sta- 
tioned with the Signal Aviation Corps of the aviation school 
at Chanute Field, Rantoul, Ill. Richard H. Jones, who was 
graduated from the electrical engineering course at the 
University of Wisconsin in 1915 and has since that time 
been with the General Electric Company, has been ap- 
pointed research assistant in electrical engineering. 

Virginia Military Institute, Lexington, Va.—Stewart W. 
Anderson, adjunct professor of physical and electrical en- 
gineering, session 1916-17, is now first lieutenant of the 
307th Engineers, W. S. R. A. Willard C. Brown, assistant 
professor of electrical engineering, is now assistant pay- 
master in the navy. 


Washington University, St. Louis, Mo—dAlbert S. Blat- 
terman, instructor in electrical engineering, has been 
granted an indefinite leave of absence in view of his ap- 
pointment as first lieutenant in the Signal Corps. The com- 
mission was not received until about the first of September, 
and it has since been found impossible to find a substitute. 

Worcester Polytechnic Institute, Worcester, Mass.—J. A. 
Blair and R. E. Lamb, assistants, are now lieutenants in 
the Coast Artillery at Fort Monroe. Their p'aces have not 


teen filled and prebebly will not be for the present. 
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Commission 
Rulings 


Important decisions of various state 


bodies involving or affecting electric 
light and power utilities. 





Commission Control Over “Home 
Rule” Cities.—In a case affecting the 
city of Grand Junction the Colorado 
Public Utilities Commission held that 
it had jurisdiction over all public utili- 
ties, whether privately or municipally 
owned or operated, even though such 
municipalities are governed under a 
special charter known as the “home 
rule” amendment. 


Abandonment of Unprofitable Ser- 
vice.—In granting an application of the 
Batesville Gas Company to discontinue 
natural-gas service in Batesville and re- 
move its equipment the Indiana Public 
Service Commission says: “The rule 
of law is now universally accepted that 
when private property is devoted to 
public use it is subject to public regu- 
lation and control. Such property is 
clothed with a public interest when used 
in a manner to make it of public con- 
sequence and to affect an entire com- 
munity, so that when one devotes prop- 
erty to a use in which the public has an 
interest he virtually grants to the pub- 
lic an interest in that use and submits 
it to public regulation and control for 
the common good to the extent of the 
interest so granted. When money is 
invested in the stock and bonds of pub- 
lic utility corporations the investors 
virtually loan the money to the public, 
and as long as the investment produces 
a fair return and retains the element of 
safety there can be no _ reasonable 
ground for complaint by the investor, 
while, on the other hand, if the invest- 
ment fails for a number of years to 
pay a return and the element of safety 
gradually disappears, then there is just 
and reasonable ground for complaint 
being made.” 


Rules Governing Customers’ De- 
posits —On Jan. 16, 1918, the Illinois 
Public Utilities Commission will hold a 
hearing in Springfield to ascertain 
views of interested parties relative to 
“tentative rules governing the estab- 
lishment of credits and the collection 
and handling of consumers’ deposits for 
electric, gas, water and heating serv- 
ices.” The experience of the commis- 
sion since organization indicates that 
definite rules and practices, as applied 
to the establishment of consumers’ 
credits and the handling of deposits 
made by consumers as a guarantee for 
prompt payment of bills, will operate 
to relieve considerable criticism by con- 
sumers and should also operate to pro- 
tect revenues of utilities. On account 
of the public nature of their business, 
utilities are under obligation to furnish 
service under conditions very different 
from those which apply to the usual 
private mercantile business, and it is 
essential that the utility shall be as- 
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sured that its consumers have an es- 
tablished credit in cases in which serv- 
ice is rendered in advance of payment. 
The establishment of rules and regula- 
tions should operate to prevent the ex- 
ercise of unjust discrimination against 
consumers, and should also operate to 
keep unpaid or uncollectible bills with- 
in limits which may be considered as 
reasonable and properly to be included 
in normal operating expenses. Having 
this end in view, the commission has 
prepared tentative rules governing the 
collection and handling of consumers’ 
deposits. 


Salaries of Officers.—The proportion 
of operating revenues paid in salaries 
was taken into account by the Colorado 
Public Utilities Commission in a case 
affecting rates of the Suburban Light & 
Power Company at Aurora, Col. The 
decision says: “The commission in this 
ease is confronted with an allowance 
from salaries of general officers and 
office clerks in the sum of $2,295 for the 
year Sept. 1, 1916, to Aug. 31, 1917. 
In other words, the salaries of officers 
and employees of the respondent com- 
pany represent more then 50 per cent 
of its total operating revenues, and, in 
the opinion of the commission, are ex- 
cessive and cannot be justified when 
applied to the operating revenues of 
this company and the value of its prop- 
erty in use and useful. While the com- 
mission is of the opinion that no at- 
tempt should be made to interfere with 
the internal management of a public 
utility by a regulatory body, except 
perhaps in rare cases, it will not ap- 
prove salaries to officials which are un- 
reasonably high and not commensurate 
with the duties performed. The com- 
mission recognizes efficient service and 
in certain cases has made allowance for 
efficiency, but in no case has it penalized 
efficient management. But in the event 
that this commission should take the 
position that the operating expenses of 
a public utility should not be duly scru- 
tinized by a regulatory body in a rate- 
making case, then regulation would be 
ineffectual. The respondent, whose 
property in use and useful is found to 
be of the value of $16,000, and whose 
total revenues for the year Sept. 1, 
1916, to Aug. 31, 1917, were $4,271, 
shows on its books a salary of $1,100 
per annum to its president and $1,195 
to its office clerks. The testimony in 
this case was to the effect that the 
president of the corporation gives prac- 
tically no time to the management of 
this small property. The testimony 
shows that the son of the president 
manages and operates the property and 
that he devotes only a portion of his 
time to such end and receives therefor 
a salary of $100 per month. It is the 
opinion of the commission that a prop- 
erty of this character is really a ‘one- 
man property’ and should be managed 
and operated by one man at a salary 
not to exceed $1,000 a year.” The com- 
mission held that rates were unreason- 
ably low and did not afford a fair re- 
turn to the company and that therefore 
a revision of the company’s schedules 
should be made. The commission, with 
this consideration in view, established a 
new schedule to be put into operation. 
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Recent Court 
Decisions 


Findings of higher courts in legal cases 
involving electric light, power and 
other public utility companies. 





Granting of Franchise by Number of 
Voters.—In an action by an electric 
light, ice and water company to enjoin 
a gas company from using the public 
streets of a town, the allegations of 
the complaint, showing that the matter 
of granting the franchise claimed by 
defendant was approved before grant- 
ing by a majority of the qualified elec- 
tors residing within the town who voted 
thereon at a general election at which 
the question of the grant was legally 
submitted, so that the grant of the fran- 
chise was made within the authority of 
the town, by law, were conclusive as to 
plaintiff, the Supreme Court of Ari- 
zona held, in Nogales Electric Light, 
Ice & Water Company versus Interna- 
tional Gas Company (168 P. 504). The 
civil code cannot be construced to re- 
quire a greater number of votes on the 
proposition of the grant of a franchise 
by a municipality to authorize its grant 
than is required by law, provided that 
no municipal corporation shall ever 
grant a franchise without the approval 
of a majority of the qualified electors 
residing within its corporate limits who 
shall vote thereon at a general or 
special election. 


Powers of Commission in Rate Case. 
—The powers of the Public Utilities 
Commission are conferred by statute, 
and it possesses no authority other 
than that thus vested in it, according 
to the Supreme Court of Ohio (117 
N. E. 381). The commission is not 
authorized by statute summarily to fix 
a rate to be charged consumers of 
natural gas subsequent to the expira- 
tion of a contract between the public 
utility and the municipality served 
during the period within which the 
operation of a new ordinance pre- 
scribing such rate is suspended by 
reason of the filing of a_ refer- 
endum petition. In the absence of 
an effective ordinance prescribing rates 
for service by a public utility, such 
rates should be established in accord- 
ance with the provisions of the general 
code. The filing of a referendum pe- 
tition under the code, thereby suspend- 
ing operation of an ordinance fixing 
price of gas after expiration of con- 
tract therefor and thus leaving no fixed 
rate in operation, did not constitute an 
“emergency” within the code provision 
which authorizes the commission in case 
of emergency to alter, amend or, with 
consent of the public utility concerned, 
suspend any existing rates, schedules 
or orders relating to it. An agreement 
as to a proper schedule of rates must 
therefore be arrived at in the first in- 
stance without the assistance of the 
commission in such circumstances as 
those under judicial review. 
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Associations 
and Societies 


A complete Directory of Electrical Associ- 
ations is printed in the first issue of each 


month on the next-to-last text page. 





The Electrical League of Cleveland. 
—A. H. Gilbert addressed the Electrical 
League of Cleveland on Dec. 13 on the 
subject of “Electricity as a Factor in 
the Development of Brazil.” 

Alabama Contractors to Meet. — The 
Alabama State Association of Electrical 
Contractors will hold its annual meet- 
ing in Birmingham on Jan. 15 and 16. 
Col. Robley S. Stearnes of New Orleans 
will preside. 

Philadelphia Section of Illuminating 
Engineering Society.—“Color Science 
in Illumination” was the subject dis- 
cussed by Miss Beatrice Irwin at a 
meeting of the Philadelphia Section of 
the Illuminating Engineering Society 
held Dec. 21. 

Schenectady Section, A. I. E. E. 
S. T. Dodd of the railway and traction 
engineering department of the General 
Electric Company addressed a meeting 
of the Schenectady Section of the 
American Institute of Electrical Engi- 
neers Dec. 21 on the subject of “High- 
Speed Electric Locomotives.” 


Electrically Operated Bridges.—The 
Philadelphia Section of the Association 
of Iron and Steel Electrical Engineers 
will hold its next meeting Jan. 5. A 
paper will be presented on “Electrically 
Operated Bridges” by J. C. Reed and 
Merwyn J. Hocker, electrical engineers 
of the Bethlehem Steel Company, Steel- 
ton, Pa. 


Annual Meeting of the Florida Engi- 
neering Society to Be Held Jan. 7.— 
The Florida Engineering Society will 
hold its annual meeting on Jan. 7 at 
Jacksonville at the Seminole Hotel. 
The chairman of the local committee 
on arrangements is C. S. Hammatt, 20 
Ocean Street, Jacksonville. J. R. Ben- 
ton, Gainesville, Fla., is the secretary 
of this society. 

Milwaukee Jovian League.—The Mil- 
waukee Jovian League held a rejuve- 
nation and banquet on Dec. 14. Lieut. 
William Masson, connected with the 
British recruiting force in this coun- 
try, described life in the trenches, from 
which he has just returned. There 
were other speakers, most of them reg- 
ular members of the society who are 
now in the government’s service. 

December Meeting of the New York 





Electrical League.—The New York 
Electrical League held its monthly 
meeting at Stewart’s on Dec. 5. James 


M. Wakeman, vice-president, occupied 
the chair. Mr. Wakeman announced 
that since the previous meeting of the 
league the board of directors had met 
and had applied to the Jovian Order 
headquarters at St. Louis for a charter. 
After Frank E. Watts had explained to 
the meeting why this action had been 
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taken, a motion was carried unani- 
mously indorsing the action of the 
board of directors in applying for the 
charter. Mr. Wakeman also announced 
that at the board of directors’ meeting 
the following were appointed a nomi- 
nating committee: George Pells, chair- 


man; Martin Oberlander, and Elliot 
Reid. George Pells was elected first 
tribune for New York. James Betts, 


chairman of the Liberty Loan commit- 
tee, made a report showing that the 
league had purchased liberally of the 
second issue of Liberty bonds. The 
speaker of the day was Roi B. Wool- 
ley, who has recently returned from 
service in France with the French Field 
Ambulance Corps. 

The Engineer After the War.—E. J. 
Mehren, vice-president and editorial di- 
rector of the McGraw-Hill Publishing 
Company, speaking before the West- 
ern Society of Engineers at Chicago 
on Dec. 17, presented an analysis of the 
situation engineers may face after the 
war. In the past, he said, engineers 
have attacked analytically all problems 
pertaining to materials. These prob- 
lems amount to say 75 per cent of the 
problem of production in which engi- 
neers are employed. The other 25 per 
cent—the human section of the prob- 
lems—has been turned oved to so-called 
managers really less capable of solving 
it than the engineers. The world is 
now beginning to look to the engineers 
for a 100 per cent solution. It there- 
fore behooves the engineer as a man of 
vision to look into the future and see 
if he can discern what conditions he 
will face in his problem after the war. 
Three factors in this problem, continued 
the speaker, will be shortage of labor, a 
great drive for export trade, and high 
taxes. Labor will be scarce because of 
the man power destroyed in war and 
because of the strict emigration laws 
which European nations will pass to 
keep their own people at home, as a re- 
construction measure. This will mean 
more employment of labor-saving ma- 
chinery. The stage is being set for a 
great export drive from this country, 
because, regardless of how long the war 
lasts, the United States will be in the 
best position of all nations financially. 
She will have great natural resources 
to draw from and she will have the 
greatest merchant marine in the world 
excepting England. Taxes will be high 
because industry will have to meet the 
interest and principal payments on the 
government debt. All these things com- 
bined produce a condition in which low 
costs of production—the lowest ever 
known—will be asked by industry. The 
engineer with his analytical methods 
and trained mind is the logical man to 
get these costs down. To accomplish 
this great work, however, it will be 
necessary for the engineer to recognize 
that his science no longer deals with 
material alone but that it also deals 
with labor—the human factor. After 
he has recognized the new phase in the 
problem he must get the facts that will 
aid in the solution of his problem and 
proceed clear-headedly, retaining al- 
ways the viewpoint of the labor with 
which he deals. 
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Current News 


and Notes 


Timely items on electrical happenings 
throughout the world, together with 
brief notes of general interest. 





New Office for Massillon Company.— 
The Massillon (Ohio) Electric & Gas 
Company on moving from its old office 
issued a formal invitation to its cus- 
tomers and friends to call at the new 
quarters, 111 West Main Street. 


Relation of Hours of Work to Output 
and Fatigue.—An “Analysis of British 
War-Time Reports on Hours of Work 
as Related to Output and Fatigue” has 
been made by the National Industrial 
Conference Board, of which Frederick 
P. Fish is chairman and Magnus W. 
Alexander managing director. 


Columbus Reduces Street Lighting.— 
Mayor George J. Karb of Columbus, 
Ohio, has ordered that only the top 
lamp in the clusters of street lamps in 
the business district be used hereafter. 
This was done as a means of conserv- 
ing fuel. It will reduce the city street 
light expense about $20,000 per year. 


Rates Advanced in Kentucky.—At 
Falmouth, Ky., the City Council has 
ordered a 25 per cent advance in elec- 
tric rates. The minimum charge for 
residence service has been increased 
from 50 to 75 cents a month. Some 
time ago the city, in order to conserve 
fuel, began to turn off street lights at 
midnight. 


Henry L. Doherty Advises Against 
New Contract at Toledo—In a com- 
munication to the gas and light com- 
mittee of the City Council at Toledo, 
Ohio, Henry L. Doherty, chairman of 
the board of the Toledo Railways & 
Light Company, advised that no new 
contract for street lighting be made 
at this time. While the city is endeav- 
oring to secure a lower rate, Mr. 
Doherty stated that the company would 
expect a higher price because of in- 
creased cost of materials and labor. 


Christmas Tree Distribution. — A 
Christmas tree distribution of soldiers’ 
“kits” took place at the metropolitan 
sales headquarters of the General Elec- 
tric Company, New York, on Dec. 24. 
The tree, illuminated by floodlights, 
suitably decorated and dressed, was 
placed in the corridor on the twentieth 
floor of the Equitable Building in honor 
of those of the staff—the “honor roll” 
—that had entered any branch of the 
United States service, sixty-nine in all, 
including one woman. A number of the 
“boys” in uniform were present and 
received the “kits” in person, the others. 
being forwarded to the various camps 
and naval bases. Patriotic and appro- 
priately impressive speeches were made 
by T. Beran, district manager; C. E. 
Estabrook of the incandescent lamp de- 
partment; D. P. Burley, meter specialist, 
and W. J. Clark, manager of the electric 
traction department. 
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A. L. Linn, Jr., has been appointed 
treasurer of the United Gas & Electric 
Corporation and the United Gas & Elec- 
tric Engineering Corporation, to suc- 
ceed H. J. Pritchard, who has resigned. 
Mr. Linn was formerly assistant to 
Horace E. Andrews, president of the 
New York State Railways and the Mo- 
hawk Valley Company, which control 
the electric railways in Rochester, 
Syracuse, Utica and Schenectady and 
the gas and electric utilities in Roch- 
ester and vicinity. 

Alfred Douglas Flinn, in whom the 
secretaryships of the United Engineer- 
ing Society, the Engineering Founda- 
tion and the Engineering Council will 
be joined, was born in New Berlin, Pa., 
in 1869, and was graduated from Wor- 
cester Polytechnic Institute in 1893. In 
August, 1895, he became a member of 
the engineering staff of the Metropoli- 
tan Water Works, Boston, and he re- 
mained with that organization until 
1902. He rose steadily until he be- 
came principal office assistant under 
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the chief engineer, Frederic P. Stearns, 
in charge of designs on the Wachusett 
dam, Weston aqueduct and other struc- 
tures coming under the authority of 
the Metropolitan system. During his 
latter years with this organization he 
lectured on waterworks and sewerage 
in Lawrence Scientific School, Harvard 
University. On leaving the Metropoli- 
tan Water and Sewerage Board he be- 
came managing editor of the Engineer- 
ing Record and continued in that 
capacity until August, 1904, when the 
position of general inspector of the 
Croton aqueduct commissioners was of- 
fered to him. He remained in that po- 
sition for about a year and upon the 
organization of the Board of Water 
Supply of the City of New York, which 
was established in 1905, he became de- 
partment engineer in charge of the 
headquarters department. He continued 
as department engineer until August, 
1914, when he was made deputy chief 
engineer. He has continued in that 
capacity until his election to the secre- 
taryships referred to in this article. 
Mr. Flinn is a member of the board of 
direction of the American Society of 
Civil Engineers and chairman of its 
committee on library. 
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Lee H. Newbert, formerly in charge 
of sales of the Pacific Gas & Electric 
Company, San Francisco, Cal., has been 
appointed commercial manager, suc- 
ceeding Stanley V. Walton, whose res- 
ignation takes effect Jan. 1. Mr. New- 
bert will combine the duties of his 
present department with those of the 
commercial department. 


Robert E. Dillon has been promoted 
to succeed C. H. Parker as assistant 
superintendent of the generating de- 
partment of the Edison Electric Illumi- 
nating Company of Boston. Mr. Dil- 
lon is a graduate of the Massachusetts 
Institute of Technology of the class of 
1910 and has been connected with the 
lighting company since early in 1911. 


W. J. Canada is severing his connec- 
tion with the Bureau of Standards to 
enter the work of the American Inter- 
national Shipbuilding Corporation at 
Philadelphia. Mr. Canada was for 
some time electrical engineer with the 
insurance interests in the Rocky Moun- 
tain section of the country, being sta- 
tioned at Denver. He left this work 
two or three years ago to become asso- 
ciated with the Bureau of Standards, 
where he was chiefly engaged in the 
compilation of the National Safety 
Code as assistant to Dr. Rosee. 


Edward H. Tenney has been pro- 
moted from assistant chief engineer to 
chief engineer of the Union Electric 
Light & Power Company of St. Louis, 
succeeding John Hunter, who has taken 
charge of the New Jersey district of 
the government emergency ship con- 
struction. Mr. Tenney, who is thirty- 
six years old, was graduated from Ober- 
lin in 1903, after which he took post- 
graduate work in engineering at Ohio 
State University, from which he was 
graduated as mechanical engineer in 
1905. In the same year he entered the 
employ of the Union Electric Light & 
Power Company in the drafting depart- 
ment. The following year he was trans- 
ferred to the Ashley Street station of 
the company in charge of installation 
of boilers and piping, and in 1908 he 
was made test engineer of the com- 
pany. Three years later he had een- 
eral supervision of power plant work, 
and in 1915, when it was decided to 
rebuild and increase the capacity of 
the Ashley Street station. Mr. Tenney 
was made general superintendent of 
the plant in responsible charge of op- 
eration and construction. In addition 
to his work with the lighting company, 
Mr. Tenney is also a lecturer for a me- 
chanical engineering special course at 
Washington University. Besides, he is 
the author of a book entitled “Ten 
Methods for Steam Power Plants.” 
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William A. Del Mar, late assistant 
electrical engineer to the Interborough 
Rapid Transit Company of New York, 
has resigned to become chief engineer 
to the Electric Cable Company and the 
Habirshaw Electric Cable Company, 
Inc. Mr. Del Mar, who is a native of 
San Francisco, was graduated in 1900 
from the City and Guilds College of 
London. After completing a course in 
the testing department of the General 
Electric Company, he became associated 
successively with the Manhattan Rail- 
way Company, the New York Central 
Railroad and the Interborough Rapid 
Transit Company. He made a special- 
ty of transmission and distribution 
work while with the New York Central 
Railroad, and was selected by the late 
H. G. Stott to design the distribution 
system of the new Interborough sub- 
ways and to redesign those of the old 
subways and elevated lines. Mr. Del 
Mar is author of a book on wires and 
cables entitled “Electric Power Conduc- 
tors” and of the articles on wires and 
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cables in Pender’s “Handbook.” He 
was for several years chairman of the 
wire and cable committee of the As- 
sociation of Railway Electrical Engi- 
neers, and in that capacity was active 
in the standardization of specifications 
for wires and cables. He is also sec- 
retary of the joint rubber insulation 
committee, which has prepared stand- 
ard specifications and an analytical pro- 
cedure for high-grade rubber insulation. 
He has been a member of the standards 
committee of the American Institute 
of Electrical Engineers since 1913, and 
has taken an active part in its work, 
especially in matters relating to rail- 
road standards and wires and cables. 
He is chairman of both the sub-com- 
mittee on railway standards and the 
sub-committee on wires and cables. In 
the latter capacity he is assisting the 
Navy Department in the design of 
cables for the new electrically driven 
warships. Mr. Del Mar is also a mem- 
ber of the board of directors of the 
American Institute of Electrical Engi- 
neers. In his new position he will have 
charge of engineering work and will 
establish a research laboratory for in- 
vestigating problems relating to wires, 
cables and insulating materials. 
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INCANDESCENT LAMP 


INCREASE ANNOUNCED 


New Prices on These Goods Which Are to Go Into 
Effect Jan. 1, 1918, Show Advances in the 
Neighborhood of 10 per Cent 


On Wednesday a new price list on Mazda and graphitized- 
filament incandescent lamps, dated Dec. 22 and effective Jan. 
1, 1918, was announced, bearing, as was predicted here 
several months ago, an increase generally around 10 
per cent. With the exception of the standard 60-watt size, 
Schedule 6, gas-filled lamps, and Schedule 7, large-size 
gas-filled lamps, all list prices were advanced. The 60- 
watt standard size, however, was reduced in price from 36 
cents to 35 cents per lamp. Prices in Schedule 6 and 
Schedule 7, large sizes, remained unchanged. A complete 
list of the new prices will be given in the next issue of the 
ELECTRICAL WORLD. 

Miniature lamps, with the exception of all gas-filled types 
and certain of the vacuum types in Schedules 4 and 5, 
which remained unchanged in price, advanced in price at 
the same time. The new discounts on miniature lamps to 
purchasers without contracts are 25 per cent for unit pack- 
ages (the same as last year) and 40 per cent on ten or 
more unit packages, which is 5 per cent more than was 
previously allowed. To contract purchasers the discounts 
range from 42 per cent to 56 per cent on unit-package pur- 
chases in amounts over $500, but on broken packages in 
amounts over $500 list 32 per cent to 46 per cent. Under 
$500 list the non-contract consumer discounts will prevail. 


THE CONDITION OF COPPER 
WIRE SUPPLY AND DEMAND 


Anticipated That the New Government Price on 
Copper Will Not Be Found to Affect the 
Price of Wire 


Following the conference of the Board of War Industries 
with the producers of copper Dec. 14, it was surmised 
that a change in the price established several months ago 
might follow. As yet no change has occurred, and there is 
a division of opinion among authorities on the subject 
whether a revision will be made Jan. 1. One of the best 
informed experts is of the opinion that if a new price is 
announced it will be a higher one. Should this be so it will 
not affect the market on wire. Base remains at 32 cents to 
34 cents. There is a large demand for armored cable on 
order of the government for the submarines, and therefore 
it can only be promptly and efficiently met by the manu- 
facturers direct. 

Code wire used in building construction, which is almost 
negligible, is also selling heavily for governmental work. 
Hard-drawn wire for leading-in wire and copper-clad for 
telephone and regular signal wire are being called for. 
Copper-clad is being used more than hard-drawn. Under- 
ground cable, made of oiled cambric and lead-covered— 
power cables and feeders—is also in special demand, with 
heavy sales reported. 

Deliveries are spoken of as fairly satisfactory, code going 
out of stock in large quantities. On steel-tape cable ship- 
ments can be made in from six to eight weeks, provided 
that the steel can be had. No positive promises can be made 
on these goods, delays being occasioned by the quantity and 
size designated. Primary hands are under the impression 
that not much wire is in the jobbers’ stocks or with the dis- 





tributing houses. It is believed that the copper situation is 
not so trying as it threatened to be a few weeks back. 
One jobber said that wire had loosened up and dropped a 
few points in price, and that deliveries were reaching al- 
most a normal condition. 


JOBBER LIQUIDATION 
OF SPECULATIVE STOCK 


Tendency Decried by Trade Generally on Ground 
That Demand Relative to Supply Will Take 
Care of Any Stock Surplus 


While, generally speaking, the stock in jobbers’ hands of 
electrical supplies, with of course some exceptions, is down 
to normal or below normal, it is known that certain houses 
that speculated heavily for future deliveries when prices 
were lower have now unusually large stocks of certain prod- 
ucts. In certain commodities, such as armored cable and 
sockets, there is now a plentiful supply to be had on almost 
every hand. In wire, conduit, porcelain and some other com- 
modities, however, the case is exactly the reverse and stocks 
generally are pretty low. 

There has been a tendency for many of the jobbers who 
have been so fortunate as to accumulate an overstock in 
these supplies to misunderstand the favorableness of their 
position, to the extent of underselling the current market, 
thereby liquidating their stock as fast as they could. With 
the conditions of supply and demand as they are to-day, 
and with a shortage so acute in most electrical staples, the 
practice of underselling the market is naturally being se- 
verely condemned by the more progressive and reliable mem- 
bers of the trade. The demand in relation to supply is 
sufficient to reduce this overstock in a short time. For that 
reason it is being urged by leading manufacturers and job- 
bers that those having large stocks hold them for current 
prices and do not release them at anything lower. 


MANUFACTURERS WORKING 
CLOSER TO GOVERNMENT 


Possibility Exists, Should Volume of Orders Greatly 
Increase, of Allocating Work According 
to Factory Conditions 


By working closer to the government through the elec- 
trical division of the War Industries Board the electrical 
manufacturers have been better able to know the govern- 
ment’s needs and to take care of them. At present the man- 
ufacturers will receive lists of government requirements 
daily. However, should the demand become large in volume, 
it is contemplated that weekly allocations of orders shall be 
made. 

Similar action was taken earlier in the year on a number 
of electrical supplies by manufacturers’ committees. The re- 
sults accomplished were much more satisfactory to the gov- 
ernment and to the manufacturers than the previous method 
of awarding government contracts. Now there is a possi- 
bility of extending this plan to the entire industry. Through 
this procedure the government can obtain its requirements 
in the minimum time and at the minimum cost. Further- 


more, no manufacturer is unduly loaded up with government 
work. 

To buyers other than the government the results are de- 
sirable, for deliveries, while longer perhaps throughout the 
entire field, are nevertheless surer. 
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The demand for electrical goods for war purposes is in- 
creasing. Still, there appears to be an electrical manufac- 
turing capacity in excess of direct government needs. Man- 
ufacturers are being asked by the War Industries Board 
whether the indirect demands from secondary sources will 
absorb the available capacity. 


NEW COMPETITION AMONG 
THE FUSE MANUFACTURERS 


Standard Producers to Place Refillable Types on 
Market in the Near Future, Probably 
During the Coming Week 


The revelations of the last two weeks have brought to a 
head the intention of manufacturers of standard or non- 
refillable fuses to put on the market types of refillable fuses 
also which have been in the process of development for some 
time. The Chicago Fuse Company, one of the manufacturers 
of the standard line, expects to put a line of the refill- 
able fuses on the market in a day or two. Last week 
the Economy organization gave notice to the trade that it 
had purchased the Detroit fuse, one of the well-known stand- 
ard types. 

While the other fuse manufacturers have not as yet dis- 
closed their program, so far as could be learned on inquiry 
all makers of the one-time type of fuse expect to bring out 
shortly, probably by the first of the year, a renewable or re- 
fillable type. In fact, reports say, they had been working 
along these lines when the foregoing sale came along. Just 
what the selling policies of the various companies interested 
may be is not yet definitely known. It is believed, however, 
that prices and sales activities will remain undisturbed, for 
the present at least. The presumption is that with a greater 
number of both types in the market a greatly increased pro- 
duction will follow. Under the stress of competition this 
may lead to a revision of prices downward. In the meantime 
considerable jockeying is said to be going on between the 
fuse concerns to ascertain what schedule will be adopted by 
other manufacturers. 


METAL MARKET SITUATION 


Resale of Copper to Manufacturing Consumers Pro- 
ceeding Easily—Tin Is Scarce and High 


Copper is in a much easier and more favorable position 
now than for three years past. The resale of the metal is 
progressing in a manner to satisfy the authorized dis- 
tributers, dealers and legitimate commercial consumers. In 
addition to the 5 per cent allowed above the official price to 
cover the expenses of handling and profit, freight may be 
added to point of destination and a charge of $2.50 for 1250 
lb. may be made when ingots are shipped that must be 
packed to conform to transportation rules. Terms are net 
cash at time of shipment, or interest at 6 per cent if credit 
is extended. 

The changes in the other metals, with tin partly out of the 
market, as none is offering, are only a point or two. 


NEW YORK METAL MARKET PRICES 





r-— Dec. 17——~ c—Dec. 24—— 
Copper: £ s d £ s d 
London, standard spot.... 110 0 0 110 0 O 
ete SA ive ce hee ed Govt. price 23.50 Govt. price 23.50 
MONT ONO 2c ccc cuca Govt. price 23.50 Govt. price 23.50 
CURIE {59.255 -aiW. wee ae wacker wo price 23.50 Govt. price 23.50 
WWE oe iica nb aS Oo ne oe 7.00 to. a 00* 27.00 
LOGOG, SFGMO OTICe 2. ks css 6.2 6.25 
PORGMOOE, SMNOE  oncic ess e015 sas 50. 00 50.00 
Sheet zinc, f.o.b. smelter..... 19. 00 19.00 
a Ae ee roe 7.67% a 671 
Ee EE ia og aaa a aces 80.004 ».00F 
Aluminum, 98 to 99 per cent. 34.00 to 36.00 34. 00 to 36.00 
OLD METALS 
Heavy copper and wire..... 22.00 to 22.50 22.00 to 22.50 
PE EEE 5. 6. Ge eed ois BSS m 14.00 to 15.00 14.00 to 15.00 
oS eee er ee 9.50 to 10.50 9.50 to 10. 50 
RIO ME 6 ods te cine e ek xd 5.75 to 5.87% 5 — ee 5.87% 
Sue, GE DOPED ook baie ccsan 5.00 to 5.50 5.00 to 5.50 





*Nominal. fNone offering. 
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lent selling season for the holiday week throughout 
the country. Household specialties and novelties were 
in strong demand, owing in great measure to the spirited 
publicity campaign carried on by the manufacturers and 
followed up by jobbers and dealers in local application. A 
few spots were weak on these goods, but they were the 
exception and not the rule. The outlook on staple lines 
for the coming year is bright, with the distributing houses 
ordering adequate stocks of fans, fuses, dry batteries, 
sockets, conduit, wire, etc., with a view of as early deliveries 
as conditions will allow. Shipments delayed by freight con- 
gestion are not going forward in an altogether satisfactory 
manner, and the immediate prospect of an improvement is 
not apparent. 
The financial situation is not complained of by either 
manufacturers, jobbers or dealers. Collections and credits 
are reported as well in hand. 


(Fpicnt seting reports are proof of a generally excel- 


NEW YORK 


Few jobbing houses have reason to complain of business 
during the year-end week. With few exceptions, and among 
them certain holiday specialties, electrical goods have not 
sold up to expectations, but the average was nevertheless 
quite high, all things being taken into consideration. 

Outside of nearby points deliveries are growing more 
acute. Western shipments are in better shape than goods 
coming East, though jobbers and dealers have been fairly 
well taken care of. Cases are reported where bonuses have 
expedited the prompt delivery of merchandise. 

Collections are described as quite up to the mark. Credits 
are carefully looked after with commensurate results. 

TRANSFORMERS AND GENERATORS.—The delivery 
of transformers and generators of medium size is improv- 
ing. An order for transformers recently placed is promised 
for April, 1918, delivery if government priority orders do not 
intervene. In that event shipment will be postponed indef- 
initely. 

COLLECTIONS AND CREDITS.—Credit departments of 
the principal jobbing firms report collections as in a good 
position. Dealers are meeting their paper promptly, as busi- 
ness is excellent. Credits, while carefully scrutinized, are 
along satisfactory lines. 


GEARS AND PINIONS.—Quotations on gears and pin- 
ions are being made in a gingerly manner by producers and 
suppliers. The market is rather unsettled, and on a recent 
proposal for bids not one had been received from the manu- 
facturers after an interval of two weeks. No contract would 
be accepted or delivery promised. 

FANS.—The new fan contracts for 1918 are about ready 
to go out, in some instances have already reached the job- 
bing houses and distributers. The increases in prices, an- 
nounced exclusively in a recent issue of the ELECTRICAL 
WORLD, are not deterring the buyers. 

HOLIDAY SPECIALTIES.—It was expected that a heavy 
business on holiday specialties would be realized, and with 
a number of jobbers and dealers this is so. An unexpected 
falling off in certain localities has occurred, however, and 
considerable stock will be carried over. 

CONDUIT.—According to several jobbers, who may have 
been cramped for a sufficient quantity of conduit, it is now 
in an easier position, with satisfactory deliveries. 

LAMPS.—The situation has bettered. On some sizes there 
is yet a shortage. Other types are reported to be plentiful. 

DRY BATTERIES.—The sale of dry batteries for a week 
or two was active. Prices are slightly unsettled, but no ad- 
vances are reported. 

FUSES.—Heavy stocks of fuses are being carried by New 
York jobbers, some totaling $8,000 to $10,000. Manufactur- 
ers are said to have had an excellent year and look forward 
to a better one in 1918. 





—— 
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CHICAGO 


Last-minute reports from the retail trade in the Central 
Western territory seem to indicate that Christmas shopping 
in electrical goods for 1917 is just about equal to what it was 
last year. In some quarters the comment is heard that the 
trade is somewhat lighter, but when it is remembered that 
1916 was a banner year this can perhaps be explained easily. 
Staple and semi-luxury goods were among the best sellers. 

While engaged in its Christmas retail sales the trade is 
also viewing the approach of 1918. Although it is admitted- 
ly dangerous to prophesy, the opinion is volunteered that 
business next year will continue at practically its present 
volume and prices for at least some months. Central sta- 
tions are, of course, known to be reducing expenditures, but 
it is certain that more than 50 per cent of the normal capital 
requirements of some large plants must of necessity be 
spent. In addition to this, the industrial outlook is very 
bright, which seems to indicate that not only will factory 
supplies move readily but also that industrial workers will 
have money with which to fill domestic needs. 

CHRISTMAS TREE OUTFITS.—In accordance with cus- 
tom nearly every one who had any stock of Christmas tree 
outfits reduced prices for the week just before Christmas. 
This practice never, as far as can be observed, has influ- 
enced sales, yet it is followed annually by practically the en- 
tire trade. 

PORTABLE LAMPS.—This is one item which is enjoying 
ready sale in spite of the fact that it might be construed to 
be in the luxury class. The fact that it also has a practical 
and utilitarian value seems to have made it a popular com- 
promise between the usual type of gift and the necessity. 

MOTOR-DRIVEN SEWING MACHINES. — Retail trade 
on these devices is showing marked increase. 

HEATING APPLIANCES.—Sales in some quarters are 
reported not up to expectation. 

CONDUIT.—Prices remain the same, and in some quarters 
deliveries are getting worse. 

COPPER WIRE.—Wire is still on a 34-cent base with not 
a great deal of activity in the field. 

WASHING MACHINES.—The demand continues to ex- 
ceed the supply even with all factories operating at top 
speed. 

GLASS INSULATORS.—Since the recent price increase 
there has been little activity, and none is expected, since the 
majority of these goods are now purchased by railroads. 

ELECTRIC RANGES.—Orders for two carloads were re- 
ceived by a Chicago factory this week. One was for imme- 
diate shipment and one for shipment in the middle of March. 


BOSTON 


While this year’s Christmas trade appears to be running 
somewhat behind that of 1916, the total volume of sales is 
large, and the last few days of Christmas week showed rapid 
gain in the rate of turnover. Jobbers report a healthy de- 
mand for electrical conveniences, especially of the labor- 
saving kind. Electrical outfits for Christmas tree use have 
been moving exceptionally well, and a fine business has been 
done by many concerns, wholesale and retail, in portable 
lamps. Stocks of small motors up to 25-hp. rating are in- 
creasing. Owing to coal scarcity, many central stations are 
letting their appliance business run along largely of its own 
momentum, though other companies are vigorously pushing 
the lighter equipment of relatively low energy consumption. 
Deliveries are getting poorer, chiefly on account of railroad 
congestion.. Collections are reported slower. As before, 
government demand occupies the forefront, and much more 
electrical material remains to be purchased for the Squan- 
tum destroyer plant and other war installations. 

Jobbers’ stocks are fairly large. The lamp situation is 


much improved compared with last year in the larger sizes, 
and the outlook is for continued heavy business in at least 
the early part of 1918. Money is high, and is being accumu- 
lated in many quarters for the next government bond issue. 

DELCO LIGHTING SETS.—Twelve hundred of these have 
been sold in New England in the last fourteen months, the 
A price advance from $420 


standard rating being 0.75 kw. 
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to $465 takes place Jan. 24. Bad roads in the rural districts 
handicap winter sales somewhat, but the use of kerosene in 
these units has helped the coal situation this fall without 
question. 

FLASHLIGHTS.—Standard lines are moving well, but 
novelties are going slower. The military and naval market 
is excellent, especially for Christmas giving. 

SECOND-HAND EQUIPMENT.—Business is quieter, the 
lull being due to the withholding of orders as the year closes. 
One dealer reports a stock of 600 electric motors, including 
some units of 50-hp. to 150-hp. rating. Generators are in 
fair supply and a few boilers are available. 


RADIATORS. — Trade is well maintained. Prices hold 
firm and stocks are in good shape despite the early winter. 

MOTORS.—Stocks are increasing in units up to 25 hp. 
Manufacturers have been concentrating upon the production 
of smaller sizes, with good results. Much attention is being 
given to improved driving conditions, and readjustments in 
many hastily equipped plants are in order to increase produc- 
tion and incidentally to save power and fuel per unit of out- 
put. Prices are still holding steady. 

WIRE AND CABLE.—Stocks of the smaller sizes are fair- 
ly good, but larger sizes are difficult to obtain without prior- 
ity orders. Shipments are about the same as hitherto. An 
18,000-lb. order of weatherproof for government use was 
brought into New England by express a few days since. Com- 
mercial orders are hard to execute in the face of government 
calls. Rubber-covered quoted firm at 33 cents and weather- 
proof at 29 cents. Jobbers are not stocking much large wire. 


CONDUIT.—A shortage is reported in the larger sizes, 
with substantial local stocks of %-in. and %-in. The de- 
mand for the former is heavy. Prices are somewhat dis- 
turbed by the practice of some brokers in quoting new busi- 
ness on the basis of undelivered shipments at lower figures 
than now prevail. The non-maintenance of stocks by manu- 
facturers’ agents who do a brokerage business by handling 
less-than-carload orders on the basis of carload quotations is 
receiving some criticism as a policy. 


ATLANTA 


Business emanating from government sources indicates a 
slight slowing up, due, no doubt, to the holiday season. 

The overshadowing feature in trade this week is the large 
volume of business being done in specialties. Jobbers and 
dealers state that more electrical appliances are being pur- 
chased for gift purposes this year than ever before. The re- 
cent cold spell has further stimulated the sale of heaters of 
all descriptions. Irons, percolators, grills, portables and shay- 
ing mugs are moving rapidly, and it is expected that the in- 
ventoried value of such articles carried over to 1918 will 
show a big decrease over other years. 

Manufacturers report that the volume of general supply 
orders during the last week has been holding up fairly well, 
but while the aggregate is comparatively large the individual 
orders show a marked decrease in amount per order. This 
condition is expected, however, during the pre-inventory pe- 
riod. Reports from the various manufacturers indicate that 
collections are excellent and slightly better than November. 
This is accounted for by the fact that the manufacturers are 
exerting extra effort before the close of the calendar year 
and that large amounts have been borrowed on short-term 
notes to provide the necessary capital for raw materials which 
had to be purchased to cover the present abnormal demand. 

FANS. — Manufacturers have about completed making 
1918 fan contracts with jobbers and dealers. Substantial or- 
ders are being placed and delivery quotas are slightly in ex- 
cess of 1917, anticipating better fan weather in 1918. 

HEATING PADS.—The demand for these in the last week 
has been away above normal, and local stocks are getting 
low. The jobbers state that the increased business emanates 
from outlying small central stations. 


ANNUNCIATORS.—Business in this line is good and 
price cuts little figure with the type of industries demanding 
this class of goods. Prices average from 20 to 40 per cent 
upon standard equipment and 100 per cent advance over last 
year on specials. 
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CROSS-ARMS.—The decreasing demand on government 
construction has caused a slump in sales, and local stocks are 
beginning to accumulate. Prices have remained unchanged 
for the past sixty days. 


CARBON LAMPS.—Renewed activity is noted in the call 
for 16-cp. equivalents from certain quarters owing to inabil- 
ity of dealers to deliver the 25-watt and 40-watt tungsten 
lamps quickly. 

BELL-RINGING TRANSFORMERS.—The increasing cost 
of dry cells together with uncertain deliveries has tended to 
swing a large portion of this type of business to transformers. 
Sales up to date show an increase of approximately 80 per 
cent over 1916. Prices remain steady, shipments are good, 
and prompt deliveries are being made. 

SAFETY LOCK BOXES.—Ordinances passed in Atlanta 
and Jacksonville recently requiring duplex and other types 
of apartments to use the combination switches in safety 
boxes has stimulated this line, and a substantial business is 
being transacted. Deliveries have been fairly prompt and lo- 
cal stocks are in good shape. 

CONDUIT.—Conditions in delivery seem to be growing 
steadily worse, and jobbers state that no definite promises of 
shipment can be secured from any source. Prices remain 
firm. 


SEATTLE 


The week of Dec. 17 to 24 was featured along electrical 
lines by enormous sales of holiday merchandise, particularly 
toaster stoves, flatirons, percolators, warming pads, vacuum 
cleaners and table lamps. The volume of sales of electric 
washing and sewing machines increased over the last two 
weeks. Retailers who have been conducting a heavy adver- 
tising campaign during the last three weeks report that 
Christmas sales of electrical goods have never before been 
equaled. The predicted eleventh-hour rush for electrical 
presents began Dec. 21 and increased until closing hours Sat- 
urday. Electrical dealers state that the increase in business 
as compared with the 1916 season is from 40 to 60 per cent. 
While movement of novelty goods is better than last year, 
the percentage is not so high as compared with the sales of 
better-grade electrical merchandise. 

Sales of staples to shipyards and industrial plants in Port- 
land during the week showed noticeable increase due to the 
award of several contracts for wooden and steel vessels. 
Wholesalers in the Northwest are busy with the invoice pe- 
riod, and retailers as well as wholesalers are beginning to 
stock heavily, fearing the expected order from Washington 
eliminating non-essentials. Northwest dealers are becoming 
converted to the belief that the war will extend over a long 
period and are trying to prepare for this contingency. 

Plans for the immediate establishment of another large 
wooden-shipbuilding plant in Seattle were announced during 
the week. This is the third project of this kind reported re- 
cently. There are thirty-four plants engaged in wooden- 
ship construction in Washington, and approximately one- 
third are constructing vessels for the United States Shipping 
Board. Wooden and steel shipbuilders of Seattle, Tacoma 
and vicinity have jointly notified the Shipping Board that 
they will guarantee to launch and finish 600,000 dead-weight 
tons of steel ships and 400,000 tons of wooden ships during 
1918. ‘ 

Reports from Spokane state that building is on the in- 
crease and that permits for the last month were 500 per cent 
greater than for the same period last year. Building at Ta- 
coma is also on the increase owing to the proximity of Amer- 
ican Lake Cantonment and new shipyards there. Homes un- 
der construction are of good type and contain all modern 
equipment. Tacoma and Spokane electrical retailers report 
increased sales of fixtures and other equipment for new 
building. The Seattle Chamber of Commerce and Commer- 
cial Club is preparing to solve the problem of housing from 
15,000 to 20,000 men who are to be sent here by the govern- 
ment to work in the shipyards at an early date. 

As a means of speeding production of spruce for airplane 
building the government has announced a substantial bonus 
on all deliveries prior to Feb. 28, also a new and higher price 
per 1000 ft. It is stated that spruce production has so far 
amounted to only 40 per cent of government requirements. 
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The freight situation in the Northwest is becoming more 
aggravated daily. During last week Seattle was almost cut 
off from Eastern train service by floods and washouts of 
bridges and tracks, thereby increasing freight congestion. 
Collections are up to market. Credit men are endeavoring 
to close the business with as good showing as possible. 


SAN FRANCISCO 


The freight-car embargo and general freight congestion 
have heretofore affected the San Francisco electrical field 
chiefly in the time advisable to allow for advance orders, 
but actual delays in delivery are now complained of and an 
immediate effect on the market has resulted. The general 
feeling is that transportation conditions are certain to get 
worse before they improve, and with factory conditions 
remaining the same the prospects as to stock and de- 
liveries are declining. However, there continues to be a 
brisk demand in many lines and salesmen are being coached 
in keeping customers content with the best available terms 
of delivery or with partly filled orders. 

A feature of the San Francisco situation this week upper- 
most in the construction field is the proposed strike of iron 
workers, about 10,000 of whom are reported to have decided 
to walk out unless their demands are granted. This strike 
order would include certain classes of electricians and would 
indirectly affect others by temporarily closing down work. 
Christmas trade as a whole was reported by the jobbers to 
have been somewhat below expectation, although in some few 
lines it was well above average. For example, enormous 
quantities of pocket flashlights were sold. The buying was 
generally for staple articles. Conservation seemed to be 
the keynote among Christmas shoppers this year. In some 
quarters there is a rather depressed view of January pros- 
pects, but it is being pointed out that with a conservative 
market the reaction after the holidays will be less than 
usual, and it is notable that collections are invariably better 
in January than in December. 


CREDITS AND COLLECTIONS.—Little change in the 
financial situation occurred this month. Manufacturers’ 
agents who deal largely with firms enjoying excellent credit 
report good conditions, and the jobbers who have for months 
practiced a conservative policy state that while caution is 
advisable there is no complaint about the present situation. 

SMALL MOTORS.—Meager stocks in sizes up to 10 hp. 
are available. One manufacturer is quoting three to four 
months’ delivery on sizes under 50 hp. and seven to eight 
months on larger units. Many orders are coming in for 
motors to be brought to San Francisco and held for shipping 
instructions pending the delivery of the machinery which 
the motors are to drive. 

ELECTRIC SIGNS.—Although no coal is used for gen- 
erating electricity in San Francisco territory, there has been 
some doubt about the application of the Fuel Administrator’s 
orders on sign lighting, and this has seriously crippled the 
sign business. One co-operative sign campaign was can- 
celed by the power company and business has fallen off 
practically 50 per cent in many quarters. 

STORAGE BATTERIES.—Automobiles are used all the 
year round in California. This is cited as the cause of a 
demand for batteries in San Francisco that continues in- 
creasing after the Eastern peak has passed. One firm now 
has en route to San Francisco three carloads of battery 
parts and materials for assembly there, as well as two car- 
loads of made-up batteries, furnished by the Eastern plant 


to supply the San Francisco demand until that branch can 
catch up. 


WIRELESS APPARATUS.—Although the general rule on 
all vessels taken over by the United States Shipping Board 
is that the navy standard radio sets are to be installed, it 
has not been found advisable to adhere absolutely to this 
rule. In fact, one firm in San Francisco has recently closed 
contracts for installing radio sets on a number of vessels 
now under the jurisdiction of the Shipping Board. The 
report of German raiders in the Pacific has also notably in- 
creased the demand for radio sets for privately owned 


vessels too small to be included under the jurisdiction of the 
United States Shipping Board. 
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Current Prices of Electrical Supplies 


NEW YORK AND CHICAGO QUOTATIONS 


The prices quoted are those prevailing in standard packages or specified lots on apparatus and ap- 
pliances in Eastern and Middle West markets at the beginning of business on Monday of this week. 
They are in all cases the net prices or prices subject to discounts from standard lists of contractors, 
central stations, dealers and others engaged in the resale of such goods. 

Prices in Southern and other nearby markets will rule about the same as those in the Middle 
West, although slight modifications to cover increased freight and local demands should be expected. 
In the Far West and on the Pacific Coast the prevailing prices are naturally higher, covering as they 
must increased freight and the necessity of larger stocks with increased interest and warehouse charges 
on account of the distances from sourcés of supply, infrequent turnover of stock and uncertainty as to 


delivery of goods in transit. 


Moreover, the Far West presents a wide variation in demand due to a 


small population spread over a wide area in agricultural and mining communities, as contrasted with 
the denser population of the East and Middle West, their nearness to the source of supply, the more 
frequent turnover in stocks and the constant demands which arise in industrial centers. 

The variation in prices may be due to the difference in grade of products made by different manu- 
facturers, to local conditions, or to both. 


ARMORED CONDUCTORS, FLEXIBLE 
STEEL 
Single-Conductor 

List per 
B.&S. Size 1000 Ft. | 
ND 5 is.c nw whine ww a eS $61.00 
ee EE 6 a bole Sa oa ninh Sis 16d e 68S 71.00 
eS AD EN a n'o 016 6 ws 08.640: 09. 6 5.88 i880 90.00 
sn yp airs oS. we Ee oO 106.00 
Ms fei aS deanna aie, oe a 145.00 
ee Se ee eee ee 95.00 
i I Eg. isnt ae eben ee es 115.00 
Se ae eer ee ee 160.00 
ee |. reer cre 205.00 
eR oo in ad whieh See eo oe 266.00 
eS CE. 5.5. aie saw eins aula, 0% 315.00 

Twin-Conductor 

EN os oss has eae awe EA 104.00 
EN a Ferrer eer ere ri 135.00 
ONG | erie eo 185.00 
i. 5 ow asain som aie neers 235.00 
ie, CGR | ok ccs cwccevessees 370.00 
ee eee ee eee 975.00 


NET PRICE AND DISCOUNT 
FT.—NEW YORK 
Single-Conductor 


No. 14 Solid 
eels PORE ED. inn ic & b8 00:5 0S pine List to $61.00 
Pott £6 BOOS LE. cbc wwe cveees 5%to $59.17 

No. 12 Solid 
De. team we Re ae List to $71.00 
5% to $68.87 


Less than coil 
Cat Bb 2000 This nc cs eeatiivdes 


Twin-Conductor 
No. 14 Solid 


PER 1000 | 


Less than coil........... List net to $105.00 | 
Cnt GO BUO8 hi osc cee eeds $70.00 to 10% 
No. 12 Solid 
Cee Chee OO... 6c ss ces List net to $135.00 
ee 2 eee 10% to $130.95 | 


DISCOUNT—CHICAGO 
Single-Conductor 


No. 14 Solid 
Less than coil 


Ce EE RO Bhs ain 6 502 eee as eee —10% 
No. 12 Solid 

i I IEE 6066 nik Kos we v0 3 ee eee Pf 10% 

ES rere a er —10% 


Twin-Conductor 
No. 14 Solid 


Less than coil . + 10% 


Pe Gy MOOE HE... os as cesanscsdges a> eee 

No. 12 Solid 
TN ae Seer ee ee + 10% 
PORE, Cie iiss oneview eee eee —10% 


ATTACHMENT PLUGS 


List ranges from $0.22 to $0.30 each 
Standard packages from 100 to 250. 


DISCOUNT—NEW YORK 


cnet thew. 275. O06: DRG i.c:c.cs sae cccnsen 10% 
P76 SE MU. WE sas as 0 6 sibs 6:a'0:ae oy 6050 Se 
SO De a vn as wine 5 0 05 aoe 046 Ces eS OS 34% 


DISCOUNT—CHICAGO 


Less than 1/5 std, pkg...... +20% to12% 
Si Ue ee I ss sk obsess a oaens List to 20% 
RE I ives 'sia op 4560 a Sk RE Oe 28% to 44% 


BATTERIES, DRY 


NEW YORK 
No. 6 No. 6 
Each Net Regular Ignitor 
Less than 12......... $0.40 $0.40 
SAMS. WOO. 6 ase an eRe w% .3D .35 
OO OP DAFTOL 006 sss ss 3 .32 
Barrel 1OtB ....cicce 285 295 
CHICAGO 
No. 6 No. 6 
Each Net Regular Ignitor 
Less than 12....... $0.40 $0.40 
be Perro eee .35 .35 
50 to barrel ....... .3175 3275 
Barre] lots ........ .2875 .2975 


CONDUIT, METALLIC FLEXIBLE 
List, Per 
Size, In. Ft. per Coil 100 Ft. 
US err eer err 250 $5.00 
RO errr err rere 250 7.50 
Ue Uno da hea ween cake ke 100 10.00 
errr ee ree re 50 13.00 
Daa eo ON ke Raw ees Rha 50 21.00 
BE a oa" £6. uehorard eg eae tesa mek wa erets 50 26.00 
I og a30 Sched ead 51M Oraree 25-50 35.00 
Ba ba nie ebb ade Cae Dems 25-50 45.00 
RAs in tak Kew wales ule aray 25-50 52.00 
NET PER 1000 FT.—NEW YORK 
Less Than Coil Coil to 1000 Ft. 
3-in. s. stp...... $75.00 $69.75 
%-in. d. stp...... 75.75 72.00 
Je ae ie ee 100.00 93.00 
eth, Gs MDs ces 100.00 96.00 
NET PER 1000 FT.—CHICAGO 
Less Than Coil to 
Coil 1000 Ft. 
%-in. single strip.... $75.00 $63.75 
3¢-in. double strip... 78.75 71.25 
\%-in. single strip.... 100.00 85.00 
14-in. double strip... 105.00 95.00 


CONDUIT, NON-METALLIC FLEXIBLE 


List Per List Per 
Size, In Foot Size, In. Foot 
EIB e wince eee BOWE ek  “Gaeegesacassses $0.25 
. ere -06 Me & & s dbiSnee ae 83 
RG ida 0566 nema .09 BE a 5 hasnt op ae .40 
re ee ee 12 BN sack ore eres AT 
i hd hcg awa Ba 15 Bee ne atiala oa owe 55 
Disk @acek ae Me 18 BE a 55kls eines .65 

NET PER 1000 FT.—NEW YORK 


Less Than $15 to $60 
$15 List List List 
7/32-in.— 
25.00-$55.00 $20.50-$24.75 $20.00-$22.00 
y -in.— 
*$28.00-$60.00 $20.00-$22.00 $22.00-$24.00 


NET PRICE 1000 FT.—CHICAGO 


$15 to $60 
List List 

$25.00-$37.50 $22.50-$24.75 

$27.00-$30.00 $25.00-$27.00 


Less Than 
$15 List 
7/32-in.. $55.00 

| 4-in....$60.00 











$60 to $150 | 


$60 to $150 | 





CONDUIT, COUPLINGS AND ELBOWS. 


RIGID IRON 
Card No. 38 
Conduit, List 
Size, In per Foot 
Br ares aia with 3 as RE Pere ee ee $0.08 
OE lg. Sib: Cab dsr atu eh alae cote’ b eherie aca 08% 
Rea RAT ie 6 cw EY Ose rad alae 08% 
GS sabes Wald ube eeu ace eee 11% 
CNM bhi Rae ROG eines ae aE Bie ae 
LORS Wictet eee See tees ane aeaes wees 23 
1% EA Ra WNW Aas ww WR we Sie olxiacerere wes 27% 
Mal aie A eS wiles Scheie exe eae eee evel ea 37 
WPS GIS SOK a ER le head Meow ee 581% 
Bin acaee We mi aaa aM Raia eae ees 76% 
; Couplings, List Elbows, List 
Me ete ks lee 4 GOS RR Sate .05 19 
RS okie cru Naha a eae ere .06 19 
I oi ai Gk Avie aes ks pea .07 19 
Mass eet elses b = .25 
sr clic: "eC W. ator Wi RE aR Geico a ‘ 37 
RUE aise eid ws nbieelm als Pe | 45 
BO Sii ce ncaie tes wees = .50 
odds cs. '6) o's alte ee eae eta ; 1.10 
MP ic bratee aia eieig Be rat -40 1.80 
Bis te eS ad Ree .60 4.80 
DISCOUNT—NEW YORK 
¥Y%in.to%in. % in. to 3 in. 
Less than 2500 lb.. 4% to6% 7% to9 % 
2500 to 5000 lb.... 6% to8% 9% to11% 


(For galvanized deduct six points from 
above discounts. ) 


DISCOUNT—CHICAGO 


¥%in.towin. % in. to 8 in. 

Less than 2500 1b.1.3% to 3.7% 4.3% to 6.7% 

2500-5000 Ib. ...3.8% to5.7% 6.3% to 8.7% 

(For galvanized deduct six points from 
above discounts. ) 


FLATIRONS 
NEW YORK 
Re NCO cas dueian adam ened $5.00 to $6.00 
BONE. dike oD iwde aera Oma eo ee 30% 
CHICAGO 
BENG since aaeadebee sereadanba $5.00 to $6.00 
EAMG iis cu pe ee cae cme ee oe wens 80% 


FUSES, INCLOSED 


250-Volt Std. Pkg. List 
3-amp. to 30-amp........ 100 $0.25 
35-amp. to 60-amp........ 100 .35 
65-amp. to 100-amp........ 50 -90 
110-amp. to 200-amp........ 25 2.00 
225-amp. to 400-amp........ 25 3.60 
450-amp. to 600-amp........ 10 5.50 
600-Volt 
3-amp. tg 30-amp........ 100 $0.40 
35-amp. to 60-amp........ 100 .60 
65-amp. to 100-amp........ 50 1.50 
110-amp. to 200-amp........ 25 2.50 
225-amp. to 400-amp........ 25 5.5@ 
450-amp. to 600-amp........ 10 8.00 
DISCOUNT—NEW YORK 
Ra TR A ks UE io a win die o'ev cea 28% 
Se hs: SE 5 ceca wos 4 6tacs ate re a 38% 


DISCOUNT—CHICAGO 


Fe ee ee ee 28% 
RFS OO We ke deco ccde Vande uadrs 38% 








DECEMBER 29, 1917 


FUSE PLUGS 
3-Amp. to 30-Amp. 


NEW YORK 


Per 100 Net | 
Less than 1/5 std. pkg....... $5.00 to $5.75 
E/E 2 Ga. Bch cade eds ccens et ennes 4. 50 
Standard package, 500. List, each, $0.07. 
CHICAGO 
Per 100 Net 
Lees tham 1/6: O86: DES. occ ccccess $6. 25 
io, ES. eS ere re eer 5.25 


Standard package, 500. List, each, "$0. 07. 


LAMPS, MAZDA 
105 to 125 Volts 


List 
Regular, clear: Std. Pkg. Each 
10 to 40-watt—B.......... 100 $0.27 
GO-watt—-B .. ccc cccsccces 100 36 
DOG=WEEEH=BE ke creas sccce 24 65 
TONES eae hea a 50 .65 
BOO=WECE SEO nce vesesuees 24 1.00 
SOO eek itltee ew n'ews 24 2.00 
SOIR oc cae caw eeee ews 24 3.00 
Round bulbs, 3% in., frosted: 
pt ee a eee eee ee 50 .50 
25-watt—-G 25 ...cecceene 50 .50 
40-watt—G 25 ........... 50 50 
Round bulbs, 3% in., frosted: 
GGowett—G BO 2 .idsisccns 24 72 
Round bulbs, 4% in., frosted: 
100-watt—G 35 ........... 24 1.05 
DISCOUNT—NEW YORK 
Die Ce OE Os a cidds Ceo wea ew nee vet 
EP ee ee eee 10% 
DISCOUNT—CHICAGO 
ee. ee err rere. 
CEG: Dk kc wees eciweods tease cee ee ee 10% 


LAMP CORD 
Cotton-Covered, Type C, No. 18 


NEW YORK 
Per 1000 Ft. Net 


Less than coil (250 ft.)....$30.00 to $33.98 


Colt te  1OCO Beekccke eS cecces 25.50 to 25.82 
CHICAGO 

Per 1000 Ft. Net 

Less than coil (250 ft.)..... $30. 00 to $36.24 

CO 2B TOGO Bsiteccneeusecs 50to 27.18 


LAMP GUARDS, WIRE 
Standard packages from 50 to 150 


NEW YORK 


Wet: OOF 106. icc dew sawn on $20.00 to $29.00 
CHICAGO 
Net per WS cle ahd wciace arcia bie ae ee 
OUTLET BOXES 

List, 
Nos. per 100 
101—A, A1l%, 4 8.C., 6200, 320...... $30.00 
102—B.A., 6200 S.E., 300, AX, 1%, enon 

48, ee Por err eT ere ee 30. 

108—-C.A. Se) Serer ee 25.00 
106—F.A., ’ Gs. ee ee 20.00 


DISCOUNT—NEW YORK 


Black Galvanized 
Less than $10.00 list.... 25% 20% 
$10.00 to $50.00 list..... 42% 37% 
DISCOUNT—CHICAGO 


Black Galvanized 


Less than $10.00 list.... 40% 35% 
$10.00 to $50.00 list..... 50% 45% 


PIPE FITTINGS 





DISCO NEW YORK 
Less than 1/5 std. pK@........cccceee 10% 
L/G: CWE. PRR i xc 8 ec ccevesc cdesestwne 20% 
ere ree tee ee 30% 
DISCOUNT—CHICAGO 
Less than 1/5 std. PRG. ..ccccccccececs 10% 
E/E 00 Gt Dr cod wivccs ccc ccwetsews 20% 
BUR, BR. kc cekice wre ct ctseccesdvewon 30% 


ELECTRICAL WORLD 


PORCELAIN CLEATS—UNGLAZED 
2 and 3 Wire 


NEW YORK 
Per 1000 Net 


Less than 1/5 std. pkg...... $20.00 to $38.00 
Esme. 0G, Th 0 «vk edd Sue 19.00 to 20.00 | 
Standard package, 2200. List per 1000, 

$2 


CHICAGO 
Per 1000 Net 


Ree: thee AiG BiG: MEBs oko ekkc vaideas $15.80 
RSS CO) Wi. WE ce ccsana ae wena aeads 14.80 

Standard package, 2200. List per 1000, 
$20. 


PORCELAIN KNOBS 
NEW YORK 
Per 1000 Net Std. % — Std. Pkg. 4000 





5YN. Nail-it—N.C. 
Less than 
1/5 std. 
pkg.... $27.50 to $29.00 $30.75 
1/5 to std. 
pkg.... 15.60to 20.75 24.20 


CHICAGO 


Per 1000 Net Std. Pkg. 3500 Std. Pkg. 4000 
544 N.C.—Solid Nail-it—N.C. 
Less than 


1/5 std. 

i oe $11.85 $30.75 
1/5 to std. 

EG <x: 11.10 24.20 


SOCKETS AND RECEPTACLES 





Std. Pkg. List 
%-in. cap key and push 
SOGNSES. 6c wadd et aecetes 500 $0.33 
-in. cap keyless socket.. 500 .30 
\%-in. cap pull socket..... 250 .60 
DISCOUNT—NEW YORK 
eee TO 276. Oe es bn cS cha wa eende cee 
EIR RO COR. DR ck oo os ee aa 20% 
DISCOUNT—CHICAGO 
See Ci Ro ie Pea coos wens eee 14% 
S/O 40 GAG. DRG as ccaxan cake Warcixiae 20% 


SWITCHES, KNIFE 


250-Volt, Front Connections, No Fuse 

High Grade: 

ee ee ee oe ae $0.80 
ee oe a eae 1.20 
Rey Sasa in eos ee a cre sigan e Wiald.ai’ 2.25 
OE PG cg de ou daa aaid 3.48 
SS he Oe an rb Ke Kero dee we wees 5.34 
on A Sp re ee 1.20 
a ee ee rr ee 1.78 
SO ee ck wekoks wawncanne 3.38 
Bee Es ee sn 6 ees watchs de eweae 5.20 
Se Pe re es Oct nc kets ced seme sic 8.00 
pO a A rr 1.80 
Se i IE ie ok ks cite nae wikis 2.68 
Vn ee a ee 5.08 
on. A Sere 7.80 
Oa eee ee 12.00 
Low Grade: 

See ee Oe ec lenseekacaeunmes 0.42 
Ce ee, Oe a bs oc wee es wa ce ens 0.74 
io, a OA Ny re 1.50 
Ser rs Me ek dd ee eee caevawes 2.70 
i Se AS eee 0.68 
cn gh US 8 eee 1.22 
SOR Ee Oe eh awe sn adae cemees 2.50 
SU ee ec wc aeeaw ese ccamawas 4.50 
ONG Me Me Bas ea ne Cetwcew eee was 1.02 
ae a ee ee eae 1.84 
SO Oe ee tice ees aneceeeun 3.76 
pe a ep, carrer re ee 6.76 
DISCOUNT—NEW YORK 

High Grade 
Less than $10 list...... List net to + 5% 
SR SU en Rs oa 60s & Beds eds wiooer ae 11% 
See OO OE NOES hse ieivxcxewds 14% to 15% 

Low Grade 
Ee CO Sle Meeks ck ccdecces 5% to10% 
WO ON ORR MEL 66 des Cisienececanvugeees 16% 
See Cl BES Me ducks tecuas ewes 24% to 


DISCOUNT—CHICAGO 
High Grade 
Less than $10 list 


bhG Keak Wea eeecRe +5% 
$10 to $25 list y 
Pee WO OW HNO oe ah a sisecKhsewncee wan Ze 


Ra CE CRG ei 'cs cee eu ns cakes 


$10 i ee kb was wh aateoa eae ee 6% 
$25 to $50 list 


SWITCHES, SNAP AND FLUSH 
5-Amp. and 10-Amp., 125-Volt Snap 


Switches 
Std. Pkg. List 


5-amp. single-pole......... 250 $0.28 
5-amp. single-pole, ind..... 250 .32 
10-amp. single-pole......... 100 -48 
10-amp. single-pole, ind..... 100 .54 
5-amp. three-point......... 100 .54 
10-amp. three-point......... 50 .76 
10-amp., 250-volt, D. P..... 100 .66 
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SWITCHES, SNAP AND FLUSH—Cont’d 
10-Amp. 250-Volt Push-Button Switches 
Std. Pkg. List 
10-amp. single-pole......... 100 $0.45 
10-amp. three-way.......... 50 -70 
10-amp. double-pole......... 50 .70 
DISCOUNT—NEW YORK 
ee ee a a er erape List 
RL WO Rs SE akc k 6 ea ee Cand aa celaus 15% 
Std. pkg. SeeeeeeeseS SCS HOKE CHEESES EOS 28% 
DISCOUNT—CHICAGO 
Less than 1/5 std. pkg....... + 20% to list 
vik SO ee ae List to —15% 
ey ES ian baie Seecasiauwan ee List to —30% 


SWITCH BOXES, SECTIONAL CONDUIT 


List 
Union and Similar— Each 
PR? BOOS duo Saae cae ke Oe Rue Reh $0.34 
a Re aetna: daar ane face we mete maak .60 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $2.00 
OS Pee are List List 
$2.00 to $10.00 
BUNS cx a lave amace 10% to 20% 5% 
$10.00 to $50.00 
i ee ee 20% to 30% 15% 
DISCOUNT—CHICAGO 
Black Galvanized 
Less than 
Saee We ceca cs 25% 15% to 20% 
$2.00 to $10.00 
| SRE eee 25% 20% 
$10.00 to $50.00 
i EN Pease: 5% to 35% 20% to 25% 
TOASTERS, UPRIGHT 
NEW YORK 
EE Ns a a: dial 0 a ol ata ae a aiodtn Soa ai aaa $6.00 
BPN © ka. 6 dra a'c ea a wo ns Aloe Kea ee ee aa ae 
CHICAGO 
Rie GOR oa &d.e barsein dake dais $5.50 to $6.00 
BIND og Gosek 0d avo ava at as a eee 


WIRE, ANNUNCIATOR 
NET PRICE—NEW YORK 
Per Lb. Net 


.$0.441% to $0.65 


No. 18, iess than full spools. 
TURE BOONE. iis cece ews 0.43% to 0.55 


No. 18, 
CHICAGO 
Per Lb. Net 


No. 18, less than full spools. . .$0.64 to $0.65 
Net 26, fet SOGGIS. «.. sxe cacnce 0.54to 0.55 


WIRE, RUBBER-COVERED, N. C. 
Solid-Conductor, Single-Braid 
NEW YORK 
Price per 1000 Ft. Net———____ 


Less than 500 to 1000 to 

No. 500 Ft. 1000 Ft. 5000 Ft. 
11..$15.00-$18.00 $13.00-$14.00 $11.25-$12.00 
12.. 23.25- 27.09 21.31- 23.22 19.35- 20.85 
10.. 32.40- 37.80 29.70- 32.40 27.00- 29.25 
8.. 45.70- 53.34 41.90- 45.73 38.00- 41.38 
6.. '72.40- 84.42 66.35- 72.40 60.30- 65.50 

CHICAGO 

r-———Price per 1000 Ft. Net——_—___, 

Less than 500 to 1000 to 

No 500 Ft 1000 Ft 5000 Ft. 

14 $18.00 $13.50 $12.00 

12 26.95-27.79  23.85-26.95 19.85-23.10 
10 33.24-37.65  30.47-32.27 27.70-30.32 
8.... 47.04-53.05 43.12-45.47 39.20-45.72 
6 68.25-84.01 62.05-67.64 55.85-72.01 


WIRE, WEATHERPROOF 
Solid-Conductor, Triple-Braid, Size 4/0 to 8 


Ine. 
NEW YORK 
Per 100 Lb. Net 
Lemp Chan 36 Th. ec. cess $35.25 to $40.00 
Se ee ee 36.25 to 39.00 
Be SOG Ber Bln i's exctiewann ss 34.25 to 38.00 
CHICAGO 
Per 100 Lb. Net 
ee Se er $40.00 to $40.35 
Be OO DO Mike ies dawswmacwd 39.00 to $39.35 
50 to 100 Ib 


22.30 to 38.35 
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NEW APPARATUS AND APPLIANCES 


A Record of Latest Developments and Improvements in Manufacturers’ Products 


Used in the Electrical Field 





Threaded Catch Socket 


A threaded catch socket designed in 
such a way that it can be easily as- 
sembled and so that the shell cannot be 
pulled apart by many times the strain 
to which it will be subjected in service 
is now being made by the General Elec- 
tric Company of Schenectady, N. Y. 
Lugs on the cap fit into the body of the 
shell, and a threaded ring holds the cap 
firmly in place. 

This improved socket design is of- 
fered in place of ordinary types where 
the threaded feature mentioned is es- 
sential. This type of socket is made 
in key, keyless and pull designs and in 
locking types, key and keyless. 


Porcelain Locking Socket 


Pass & Seymour of Solvay, N. Y., 
have recently placed on the market 
their “Shurlok” porcelain socket. It 
is pointed out that the advantage of 
this locking socket is that it provides 
a practical means of locking the lamp 
in the socket so that it cannot be re- 
moved without the use of the master 
key. 

The Shurlok screw with the special 
head is carefully designed so that it 
cannot become lost or misplaced. The 
lamp base is carefully positioned in the 
socket shell by especially placed ribs 
or corrugations on the inside of the 
porcelain shell which prevent the lamp 
from being forced out of perfect align- 
ment with the socket. The porcelain 
boss or extension is of rugged con- 
struction, and it is claimed that the 
socket will not be damaged by the or- 
dinary rough usage that it is subjected 
to and that therefore it will have a 
longer life than is often the case with 
sockets less strongly constructed. 


~ 





ve 
x 
RESISTS CHEMICAL ACTION 


The porcelain shell is not disinte- 
grated by acids, fumes or gases. The 
standard porcelain socket or receptacle 
is composed of a body and the cap or 
base. When the lamp is removed the 
retaining screws are made accessible, 
and the socket must be installed be- 
fore a lamp can be used. In locking 


the lamp in by means of “Shurlok” 
the shell and cap of the socket are 
locked so that they cannot be taken 
apart. A wide variety of locking 
sockets and receptacles are now ob- 
tainable because the porcelain “Shur- 
lok” body is interchangeable with the 
complete line of porcelain caps and 
bases made by this company. 





Flood-Lighting Unit 


As a further development of its line 
of “Golden Glow” and “Crystal Mir- 
ror” flood-lighting projectors, the Elec- 


tric Service Supplies Company has 
placed on the market a new flood- 
lighting unit to be known as type 
FL-1419. This new type of projector 


is particularly designed for short-range 
work where a wide beam dispersion is 
desired. It is equipped with 14-in. 
35.6-cm.) long-focus-type parabolic 





FOR SHORT-RANGE WORK 


“Golden Glow” or “Crystal Mirror” re- 
flectors, which project respectively 
powerful dispersed beams of rich golden 
light and white brilliant light. 

This company in its recent catalog 
on flood-lighting projectors classified the 
different flood-lighting subjects into 
two divisions, namely, those in which 
the human eye is brought into contin- 
uous use to observe detail and those 
in which the humen eye figures only 
momentarily or where lighting the 
subject as a whole is the main consid- 
eration. In the first classification 
“Golden Glow” light is strongly rec- 
ommended, and in the latter class the 
white, brilliant light from “Crystal 


Mirror” projectors is desirable. 

This new type meets a demand for 
a more powerful projector than any 
heretofore cataloged by this company, 
it being adapted to use with 500-watt 
to 1500-watt type C Mazda (or nitro- 
gen-filled) lamps. 





Portable Nitrogen Radiator 


The Willis Manufacturing Company 
of Cleveland, Ohio, is offering to the 
trade the portable electric nitrogen 
radiator shown in the accompanying il- 
lustration. This radiator is said to be 
the only auxiliary electric heating ap- 





CONTAINS HEATING ELEMENT SUR- 
ROUNDED BY NITROGEN GAS 


paratus filled with nitrogen gas which 
is built on scientific principles adopted 
by heating engineers of standing—i. e., 
the radiator. It maintains an average 
temperature of 350 deg. Fahr. (176.7 
deg. C.), it is said. The radiator con- 
tains an electric heating element sur- 
rounded by nitrogen gas. The gas fills 
the entire inside of the radiator, which 
is hermetically sealed. The gas serves 
to carry the heat from the heating ele- 
ment to the radiating surfaces at a tem- 
perature higher than that of a steam 
radiator. One feature pointed out for 
this device is that there is no way by 
which clothing, drapery or anything 
else can catch fire, as it has no exposed 
red-hot open wires. The cost of opera- 
tion of this radiator is very low. The 
stock radiators are made in four, six, 
eight and ten sections. Special radi- 
ators may be built in any size or type 
desired. 


Portable Motor-Operated 
Bench Planer 


The J. D. Wallace Company of Chi- 
cago has developed a portable motor- 
operated bench planer and joiner for 
light woodworking operations. The de- 
vice and motor are a single unit with 
direct drive through a flexible coupling 
which delivers approximately 100 per 
cent of the power applied. 

A feature of the machine is that 
three knives are operated on the cutter 
head if an alternating-current motor is 
used and two if a direct-current motor 
furnishes service. The direct-current 
motor makes 4000 r.p.m. and the alter- 
nating-current motor 3600 r.p.m. Frac- 
tional-horsepower motors made by the 
General Electric Company are used. 
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Portable Outlet Panels for 
Electric Welding Service 


For an electric welding outfit to be 
of its maximum service it must be so 
arranged that it can be taken to the 
work no matter where that is to be per- 
formed. A recently developed portable 
outlet panel manufactured by the 
Westinghouse Electric & Manufacturing 
Company of East Pittsburgh, Pa., takes 
care of this situation with a minimum 
of expense and with all the simplicity 
of the familiar distributing system for 
storage-battery charging, it is claimed. 

Two types of portable outlet panels 
are furnished, both being mounted on 
light trucks. They consist of a control 
panel mounting a handle-trip railway- 
type circuit breaker having overload 
release with magnetic blowout and a 
thirteen-point face plate connected to 
a resistor mounted in the rear of the 
panel. The face of the panel is pro- 
tected by a metal cover through which 
the handles of the rheostat and circuit 
breaker project. The resistor is made 
up of grids and is protected by a cage 
of expanded metal. The type E panel 
is intended for metal electrode welding 
only, having a capacity of from 80 
amp. to 170 amp. With this outfit one 
metal electrode holder and one shield 
are supplied. For a wider range of 
work a type F panel should be used. 
This will handle metal electrode work 
from 80 amp. to 160 amp. and light 
graphite electrode work up to 300 amp. 
The outfit includes one metal electrode 
holder, one graphite electrode holder 
and one mask. 

In installing an electric welding sys- 
tem using these portable panels the 
best method, the makers say, is to place 
a Westinghouse arc-welding motor- 
generator set at some central point. 
Where suitable low-resistance ground 
connection can readily be made through- 
out the shop, as, for instance, where 
metal floors or cast-iron bedplates are 
in general use, or in a railway shop 
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PANEL IS MOUNTED ON LIGHT TRUCK 


where the track system can be used, 
only one connector need be extended to 
the various receptacles. The iron floor 
plates may be arc-welded to each other 
and isolated sections tied together by 
an iron rod or heavy copper cable, while 
the track rails may be bonded by arc- 
welding the fish plates to the rails. 
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Receptacles should then be provided at 
suitable points throughout the shop of 
a capacity appropriate for the service 
for which they are intended. These 
receptacles may readily be mounted 
out of doors if they are provided with 
protection from the weather. Only 
single-pole receptacles and a _ single 
wire cable to the portable panel need 
be provided. This cable should be of 
sufficient length so that the panel may 
be placed as near as possible to the 
work in order to save steps and valu- 
able time for the welding operator. 
The flexible cable leading from the 
panel to the electrode holder should be 
as short as is consistent with the class 
of work to be done. 

Where metal floors or tracks are not 
available the ordinary two-wire system 
of distribution with double-pole outlets 
and two-wire cables should be provided. 


Snap Attachment Plug 


One of the latest electrical products 
of the Sales Development Company of 
299 Madison Avenue, New York City, 
is an attachment plug that snaps into 
the ordinary Edison socket with a slight 
pressure of the finger. A sleeve con- 
tact is made through a bronze spring 





NO TWISTING OF WIRES RESULTS WHEN 
ATTACHING THIS PLUG 


mounted upon the side of the plug. 
This spring also serves to hold the 
plug securely in the socket. The tip 
contact has a play of approximately 
3/16 in. (4.8 mm.) and is so controlled 
by the spring that perfect contact is 
made even when the plug is pushed 
into the socket only far enough to hold 
by the first thread. Since this attach- 
ment may be pushed directly into a 
socket, no twisting of the wires results. 
This snap plug, the manufacturer points 
out, may also be easily inserted into 
a socket which has a shade mounted 
upon it. Heavily glazed porcelain is 
employed so that the plug may be kept 
clean without undue effort. 


Canopy Tap 


The Bryant Electric Company of 
Bridgeport, Conn., has added to its 
“New Wrinkle” line of wiring devices 
a canopy tap of wide application which 
can be readily attached to any ceiling 
or side-wall fixture where a current 
tap is desired. The new tap receives 
any “New Wrinkle” body, and many 
useful combinations can be made. By 


1273 


connecting the tap in series with the 
fixture and combining with a “New 
Wrinkle” key or pull switch for wall 
fixtures or a “New Wrinkle” pull ceil- 
ing switch for ceiling fixtures, conve- 





MANY COMBINATIONS CAN BE MADE WITH 
THIS TAP 


nient means is provided for controlling 
single or group lamp fixtures at the 
fixture without expensive wiring—an 
especially valuable feature in rooms 
having no flush switches. 

The new device, which is known as 
the “BZ New Wrinkle canopy tap,” is 
National Electrical Code standard and 
consists of a “New Wrinkle” ring and 
a porcelain base, which are easily and 
firmly attached to the outlet box by 
means of stamped steel rings, rings 
being made to fit 344-in. and 4-in. (8.2- 
cm. and 10-cm.) boxes. In lath and 
plaster construction, the rings are 
omitted and the base is attached by 
wood screws. After notching the can- 
opy to fit over the neck of the tap it 
can be replaced flush with the ceiling 
or wall, resulting in a neat and unob- 
trusive job. 


Thermo Sign Flashers 


The prominent features of the flasher 
shown in the accompanying illustration 
are that it consumes no energy when 
the lamp is out, thus saving 35 to 50 
per cent in energy consumption. The 
socket flashers are built for 25, 40 or 
60-watt lamps, as well as for 25-40 
watt and 40-60 watt lamps. The second 
mentioned will operate either a 25-watt 
or a 40-watt lamp with change in ad- 
justment, the last either a 40-watt or a 
60-watt lamp. The device consists of 
two parallel bars made from the same 





BURNS NO ENERGY WHEN LAMP IS OUT 


die and stock, so that they will expand 
and contract together under any cli- 
matic changes, making the length of 
the flash and its duration always uni- 
form in times per minute regardless of 
the sign load. This flasher is made by 
the M. C. Ryan Company of Phoenix, 
| ae 
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Trade Notes 


JOHN L. COLLINS has taken new and 
better quarters at 405 Sun Building, Lowell, 
Mass, 

CHASE & HOWLAND, New Bedford, 
Mass., have formed a partnership for the 
practice of industrial engineering. 

THE GENERAL ELECTRIC COMPANY, 
Harrison, N. J., has issued, as of December, 
1917, what is termed a “Conservation Num- 
ber” of the “Edison Sales Builder.’ 

THE NAGLE CORLISS ENGINE 
WORKS of Erie, Pa., builders of air com- 
pressors, vacuum pumps and engines, has 
opened an office in the Bourse Building, 
Philadelphia. 

THE ARTHUR JONES ELECTRIC COM- 
PANY of Chicago had an informal house- 
warming and dance in honor of the opening 
of its new plant, at 2837-2843, South State 
Street, Dec. 22. 

N. B. PAYNE has opened an office in the 
Havemeyer Building, 25 Church Street, New 
York, as an electric crane specialist. Mr. 
Payne was formerly associated with Man- 
ning, Maxwell & Moore, Inc., New York City. 

G. A. SCHNEIDER, formerly of the West- 
ern Electric Company’s San Francisco sales 
organization, has been appointed manager 


at its Buffalo house, succeeding J. W. 
Tabb, who has been transferred to the 
New York house. 


THE RIDGWAY DYNAMO & ENGINE 
COMPANY, Ridgway, Pa., announces the 
appointment of the Blake Electric Manufac- 
turing Company, No. 1 Rowe’s Wharf, Bos- 
ton, as its sales representative for the New 
England States. 

RB. 2 GRAY, 
Building, Chicago, 


1644 First National Bank 
who was formerly con- 
nected with the Shuman Advertising 
Agency, has opened an advertising agency 
under his own name to handle technical ad- 
vertising copy exclusively. 

P. H. BOOTH, now an officer of the Hot- 
point Electric Heating Company, will be a 
vice-president as well as sales manager of 
the new Edison Electric Appliance Com- 
pany, of which a full account was given in 
the ELECTRICAL WorRLD for Dec, 15. 

W. C. CARTER has been placed in charge 
of the sales office at Grand Rapids, Mich., 
of the Westinghouse Electric & Manufactur- 
ing Company for the handling of western 
Michigan business. This office is under di- 
rection of the company’s Detroit office. 

THE BLAW-KNOX COMPANY has 
closed its Philadelphia office for the present, 
and Mr. Pulis, who had been in charge, 
is transferred to its San Francisco office, 
to take the place of Mr. Burrows, who is 
going into the service of the government. 


THE TRUMBULL ELECTRIC MANU- 
FACTURING COMPANY, Plainville, Conn., 
has completed and has about ready for op- 
eration the new factory site located east of 
the present office building. The structure 
will give additional working space of about 
20,000 sq. ft. 


THE BROWN COMPANY, Portland, Me., 
formerly the Berlin Mills Company, has ac- 
quired the property and business of the 
Burgess Sulphite Fibre Company. The new 
company will be carried on under the same 
control and management as _ heretofore, 
dealing in, among other things, a line of 
fiber conduit. 


THE ELECTRIC STORAGE 
COMPANY, Philadelphia, Pa., has recently 
completed an eight-story reinforced-con- 
erete building. The buildings contain more 
than 20 acres of floor space. The yard 
space covers an area of 4 acres and tracks 
from two railroad lines run directly into 
the yards of the works. 


H. T. GLOVER, formerly sales manager 
of the Esterline Company, Indianapolis, 
Ind., who enlisted last June with the Cana- 
dian Expeditionary Force, is about to start 
for Europe, if he has not already done so. 
as a member of the divisional signalers of 
the Canadian forces. Mr. Glover is a Brit- 
ish subject, which accounts for his enlist- 
ment in Canada. 


J. J. PORTLEY, recently connected with 
the selling force of the Western Electric 
Company, Minneapolis, Minn., and also 
previously representing the company on the 
Pacific Coast and in Chicago, is now in 
charge of the appliance department at 463 
West Street, New York City. Mr. Portley 
will devote his entire time to mapping out 
and putting into execution energetic sales 
campaigns on these specialties. 

THE GENERAL ELECTRIC COMPANY 


BATTERY 


of Lynn, Mass., will soon begin the con- 
struction of three new buildings. The 
plans call for a two-story brick and con- 
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crete office building, 142 ft. by 60 ft.; a one- 
story building, 226 ft. by 582 ft., to be con- 
stiucted of steel, brick, concrete and cement 
plaster, to be used for general manufac- 
turing purposes, and a two-story building, 
67 ft. by 340 ft., to be used for a cleaning 
and core shop. 

THE HESS-BRIGHT COMPANY of 
Philadelphia, Pa., has closed its retail office 
at 934 North Broad Street, that city, owing 
to the enlistment of Rush S. Whiteside, the 
local manager, and G. L. Jenks, his assist- 
ant, in the aviation section of the United 
States Army. The Ahlberg Bearing Com- 
pany of Chicago will open a branch house 
at the same address, and will represent the 
Hess-Bright Company as local distributers 
for the retail trade. 

W. G. LAWRENCE has opened an office 
in the Spitzer Building, Toledo, Ohio, to en- 
gage in electrical engineering, and will 
make a specialty of power plant designing, 
street lighting and supervision of construc- 
tion and electrical installations. One of the 
associates of Mr. Lawrence is H. A. Sew- 
ard, who recently came to Toledo from 
Chicago to join this firm. Mr. Lawrence, 
also a Chicago engineer, established him- 
self in Toledo several years ago, 


THE GOULDS MANUFACTURING 
COMPANY of Seneca Falls, N. Y., has put 
into effect, beginning Jan. 1, 1918, a bonus 
system whereby all hourly, piece work and 
salaried employees rated at $40 a week or 
under will receive quarterly a bonus of 10 
per cent on their total salary for the pre- 
vious three months. This bonus is contin- 
gent upon a stipulated amount of time be- 
ing put in at actual work during the year 
and is aimed to encourage full-time work. 


S. F. FORBES, former manager of the 
Los Angeles office of Fairbanks, Morse & 
Company, is now the Pacific Coast manager. 
with that city as his headquarters. He 
will have jurisdiction over the San Fran- 
cisco, Portland, Seattle, Spokane and Los 
Angeles offices. The territory covered in- 
cludes California, Arizona, Nevada, Oregon, 
Washington, Alaska, Hawaiian Islands, 
northern Idaho and western Montana, be- 
sides Baja California, Sinaloa and Sonora, 
Mexico. 


L. E. VAN NORMAN, chief of the division 
of information, Washington, D. C., has com- 
piled a war trade manual for. shippers. 
Since some of the data in the ‘‘Rules and 
Regulations of the War Trade Board,” 
which has been distributed very widely 
throughout the country, have now been su- 
perseded by new rulings and lists, the di- 
vision of information of the board is pre- 
paring a “War Trade Board Manual for 
Shippers,” which will contain only data in 
force at the time of its publication. 


THE AMERICAN CHAMBER OF COM- 
MERCE of Mexico has just been oganized 
in the City of Mexico by American resi- 
dents, companies and individuals. This 
chamber will publish printed matter about 
the country and its resources. Plans are 
being made for a periodical market reporter 
and news bulletin. An especial aim will be 
to furnish to the United States reliable busi- 
ness information about Mexico and also to 
keep in touch with the needs of its own 
country. The chamber will open a reading 
room, with American newspapers and mag- 
azines on file. 


THE THORDARSON ELECTRIC MAN- 
UFACTURING COMPANY of Chicago has 
recently undergone a reorganization in all 
departments. A. S. Lindstrom, who is now 
general manager of the company, had be- 
come quite well known in the industry 
through his connection with the St. Louis 
and San Francisco World’s Fairs. At the 
St. Louis fair Mr. Lindstrom was assistant 
chief of the Electricity Building. Later he 
became connected with the Western Electric 
Company in the Southwestern States, where 
he was engaged in marketing telephone ap- 
paratus. In the same territory he financed, 
built and operated four independent tele- 
phone companies. Later he was made as- 
sistant chief and director of high-voltage 
research work in the Machinery Palace at 
the San Francisco fair. After the fair, he 
became Western renrresentative for the 
Thordarson Electric Manufacturine Com- 
pany, which position he held until he came 
to Chicago to take up his present work. H. 
A. Johnson, the new sales manager of the 
company, has been employed in central sta- 
tion operating and general commercial ac- 
tivities with the Public Service Comnany of 


Northern Illinois, the Hot Point Electric 
Heating Company and the Electric Anvnli- 
ance Company. C. B. Olson. purchasing 


agent of the company, is new in the indus- 
try He is also vice-president of the Olson 
Rug Companv. C. R. Oschgar is production 
manager. The company has also anpointed 
Mr. Alumbough as Central Western repre- 
sentative and Mr. Gibson as Eastern renre- 
sentative. W. TI. Otis and the Western Fn- 
gineering Sales Company continue to repre- 
sent the Thordarson company on the Pacific 
Coast 
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Trade Publications 





TURBO-GEAR.—The Poole Engineering 
and Machine Company of Baltimore, Md., is 
distributing its bulletin No. 100, descriptive 
of its turbo-gear. 

CENTRIFUGAL PUMPS.—The Manistee 
Iron Works Company of Manistee, Mich., 
has issued bulletin No. 53, descriptive of its 
single-stage centrifugal pumps. 


ELECTRIC FURNACES—The Electric 
Furnace Company of Alliance, Ohio, has 


prepared a bulletin descriptive of its Bailey 
automatic electric furnaces for the heat 
treatment of high explosive and shrapnel 
shells, 

FIXTURES—tThe Peter Forg Manufac- 
turing Company of Somerville, Mass., has 
prepared a bulletin descriptive of its uni- 
versal adjustable electric light fixtures, 
which are adapted for use in factories, 
offices, architect’s designing and reading 
rooms, hotels and dentists’ rooms, etc. 

BUCKETS.—Catalog 44, descriptive of 
Hayward buckets for industrial plants, has 
been recently issued by the Hayward Com- 
pany, 50 Church Street, New York City. This 
book not only gives photographs of such in- 
stallations but also gives blueprint eleva- 
tions and plans of the several forms of 
Hayward buckets operated by overhead 
traveling cranes, monorail hoists, inclined- 
boom unloaders, etc. 


CALIENDAR.—The Youngstown Sheet & 
Tube Company, Youngstown, Ohio, has is- 
sued a very attractive calendar for 1918. It 
is featured by twelve large two-color illus- 
trations of as many different operations in 
the manufacture of iron and steel. The 
plates were made from photographs taken 
in the works of the company and are both 
handsome and instructive. The calendar 
will be sent to any address on receipt of 4 
cents in stamps to pay cost of mailing. 


LEFAX DATA BOOKS.—tThe Lefax Com- 
pany of Philadelphia, is distributing catalog 
sheets for the following firms for Lefax 
leose-leaf books: SKF Ball Bearing Com- 
pany, Hartford, Conn., ball bearings, hang- 
ers and fall blocks; Electric Weighing Com- 
pany, New York, automatic belt conveyor 
scales; Atlantic Terra Cotta Company, New 
York, firebrick. It is pointed out that each 
of these sheets is punched and indexed for 
filing in the Lefax data books in use by so 
many engineers, although they would, of 
course, interest any person having occasion 
to use such products. 


INDUSTRIAL APPARATUS.—In its 
catalog 8-E, just issued, the Westinghouse 
Electric & Manufacturing Company of East 
Pittsburgh, Pa., has grouped all of the in- 
dustrial electric heating apparatus which it 
manufactures. The line includes steel-clad 
heaters for many industrial processes, im- 
mersion-type water heaters, stoves of vari- 
ous forms, chocolate warmers, tailors’ irons 
and electric oven heaters for use in enamel- 
ing. Data are given for the calculation of 
the proper amount of heating to provide for 
water and for the heating of buildings. 
Several pages are devoted to the subject 
of electrically heated ovens, covering the 
design and construction of the ovens them- 
selves, a discussion of the various types and 
their uses, and the efficiencies in operation 
which can be secured. Westinghouse elec- 
trical heaters, which are of the ribbon type, 
are described and also the company’s sys- 
tem of thermostatic control. A considerable 
number of circuit diagrams are given, show- 
ing various methods of applying these con- 
trol devices. Inclosed with the catalog is 
a data blank showing the information 
which should be furnished by any user of 
electrically heated ovens in order to enable 
the company to arrive at the proper num- 
ber and type of heaters for his service. 
This catalog is a valuable addition to the 
library of any man whose work includes the 
application of heat at moderate tempera- 
tures for industrial purposes. 








New Incorporations 





THE STANDARD ELECTRIC MANU- 
FACTURING COMPANY of Jersey City. 
N. J., has been chartered with a capital 
stock of $200.000 by Jules E. Brand, H. A. 
Black and Walter T. Hilton, all of Jersey 
City, N. J. ; 


THE CLEVELAND 


(OHTO) CON- 
TROLLER & MANUFACTURING COM- 


PANY has been chartered with 
stock of $20.000 by L. c. 
O’Neil, N. M. Strine, 


a capital 
Snieth, L. A 
M. E. Gleason and 


M. G. Egan. 
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THE EBERT ELECTRIC COMPANY of 
Crary, N. D., has been incorporated with a 
eapital stock of $5,000 by J. H. Smith, F. 
R. Stevens and John W. Ebert. 

THE N. DICKINSON COMPANY, 367 
High Street, Newark, N. J., has been organ- 
ized by N. Dickinson for the purpose of 
manufacturing lighting specialties. 

THE AMHERST (WIS.) ELECTRIC 
SERVICE COMPANY has been incorpor- 
ated with a capital stock of $25,000 by B. 
ic. Dwinell, Hugh Evans and others. 

THE BULLITT COUNTY ELECTRIC 
LIGHT COMPANY of Shepherdsville, Ky., 
has been chartered with a capital stock of 
$9,000 by S. W. Bates, C. L. Croan and 8. 
H. Ridgway. 


THE HERNDON (VA.) LIGHT & POW- 
ER COMPANY has been incorporated with 
a capital stock of $15.000. The incorpor- 
ators are: C. N. Florence, president, and E. 
E. Gillette, secretary. 

THE HOFFMAN-HARBER COMPANY 
of Fort Wayne, Ind., has been incorporated 
to deal in electrical apparatus. The incor- 
porators are: Henry Hoffman, Fred Harber 
and Howard Benninghoff. 

THE AKRON (OHIO) BATTERY & 
ELECTRIC COMPANY has been chartered 
with a capital stock of $2,500 by W. C. 
Kimball, E. J. Schultz, E. S. Sheck, O. E 
Sellers and N. E. Herwick. 

THE RAILWAY UTILITIES & EXPORT 
COMPANY of New York, N. Y., has been 
chartered with a capital stock of $10.000 by 
F. H. Martinell, H. C. Niemeyer and G. A. 
Reiss, 165 Broadway, New York. 

THE MANHATTAN STORAGE BAT- 
TERY COMPANY of New York, N. Y., has 
been chartered with a capital stock of 
$9,200 by A. J. Picard, E. J. Stern and A. 
Hirst, 2008 Broadway, New York, N. Y. 

THE DAYTON (OHIO) ELECTRICAI. 
MANUFACTURING COMPANY has been 
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organized by H. G. Catrow, William V. 
Knoll, Vincent G. Apple, I. Webb and Earl 
H. Turner. The company is capitalized at 
$125,000. 


THE B. B. BELL COMPANY of Los An- 
geles, Cal., has been incorporated with a 
capital stock of $30,000 to manufacture 
lighting fixtures, etc., The incorporators are 
B. B. Bell, E. P. Bell and D. S. Collins of 
Los Angeles. 


THE ALAMO FARM LIGHT COMPANY 
of Wilmington, Del., has been incorporated 
with a capital stock of $60.000 to conduct 
electric light plants. The incorporators are: 
KF. D. Buck. M. L. Horty, K. E. Longfield, 
all of Wilmington, Del. 


THE G. A. ELECTRIC MANUFACTUR- 
ING COMPANY of Cincinnati, Ohio, has 
been incorporated by George R. Adams, 
Sr., George R. Adams, Jr., Julius H. Schatz- 
man, E. C. Daupre and George Code. The 
company is capitalized at $10,000. 

THE CITIES FUEL & POWER COM- 
PANY of Dover, Del., has been incorpor- 
ated by L. B. Phillips and J. B. Bailey of 
Dover, Del. The company has capital stock 
of $10,000,000 and proposes to operate 
plants to generate and distribute electricity 
und gas 

THE HORN & BRANNON MANUFAC 
TURING COMPANY of Trenton, N. J.; has 
been incorporated by Herman Corn and 
Frederick Pfeffer of Philadelphia, Pa. The 
company is capitatized at $60,000 and pro 
poses to manufacture gas and electric fix 
tures, etc. 

THE ATLANTIC ELECTRIC GOODS 
COMPANY of Queens, N. Y., has been in- 
corporated with a capital stock of $50.060 
by P. J. Shelley, J. J. Wesley and C. L. Eid- 
litz, St. Regis Hotel, New York, N. Y. Jo- 
seph J. Wesley of Douglaston, and P. J 
Shelley of Oceanside. 


THE BOS GENERAL CORPORATION 
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OF AMERICA, of New York, N. Y., has 
been incorporated by W. A. Noble, F. and 
R. Bos, 90 West Street, New York, N. Y. 
The company is capitalized at $100,000 and 
proposes to do a general electrical and me- 
chanical engineering business. 


THE PORTER ELECTRIC LINE COM- 
‘ANY of Stebbinsville (not a post office), 
Wis., has been chartered with a capital 
stock of $10,000 to develop a water power 
at Stebbinsville and furnish electricity to 
rural districts within a radius of 10 miles 
of Stebbinsville. Fred Miller is president. 

THE NEW YORK ELECTRIC RECTI- 
FTER CORPORATION of Newark, N. J., 
has been incorporated by James M. Clark 
of East Orange: George W. Downs of Madi- 
son, and Frank E. Richards of Glen Ridge, 
N. J. The company is capitalized at $50,000 
and proposes to manufacture electrical ap- 
paratus. 

THE IOLA (WIS.) LIGHT & POWER 
(COMPANY has been incorporated by Ed- 
din J. George, Bertha and Erna Nehls. 
The company is capitalized at $25,000 and 
proposes to construct and operate a hydro- 
electric and an auxiliary steam-generating 
plant, saw and planing mill and other in- 
dustries. 

THE MOUNTAIN STATES POWER 
COMPANY of Wilmingtqn. Del., has filed 
articles of incorporation with a capital stock 
of $15,000,000 to generate and distribute 
electricity for lamps, heaters and motors. 
The incorporators are: C. L. Rimlinger, M. 
M. Clancy, Clement M. Egner of Wilming- 
ton, Del. 

FREDERICK N. WHITNEY of Brooklyn, 
N. Y., has filed articles of incorporation with 
a capital stock of $25,000 to build heating, 
lighting, ventilating, water supply, sewage 
disposal plants, ete. The incorporators are: 
KF. N. Whitney, L. C. Whitney, 1233 Pacific 
Street, Brooklyn, and H. W. Hase, 305 Sixth 
Avenue, Brooklyn, N. Y. 





New England States 


HOULTON, ME.—A large dam has been 
completed at Aroostook Falls for the Maine 
& Aroostook Power Company, which sup- 
plies electricity for lamps and motors in 
Houlton, Van Buren and all intermediate 
towns, and also for the Aroostook Valley 
Railroad, which operates heavy freight and 
passenger traffic through Northern Aroos- 
took with terminals at Washburn, Caribou 
and New Sweden. The company, it is under- 
—— will build an extension to its power 
plant. 

SKOWHEGAN, ME.—The Central Maine 
Power Company is planning a water power 
development at Skowhegan, involving an ex- 
penditure of about $1,000,000. The company 
owns all the water power rights in the 
town, the Savage Manufacturing Company 
and the Skowhegan Pulp Company’s power 
rights, and it has recently purchased the 
Bombazee Rapids, three miles above Nor- 
ridgewock. Under the proposed plans the 
main dam at Skowhegan Falls is to be 
raised 7 ft. Part of the dam is built of con- 
crete and this only will be raised, while the 
other half will be entirely rebuilt. It is es- 
timated that 25,000 hp. can be developed. 
Definite plans have not yet been decided 
upon. 

CAMBRIDGE, MASS.—A permit has been 
granted to the Worthington Pump & Ma- 
chinery Corporation, as agent for the 
United States government, for a power 
plant building, 70 ft. by 90 ft., one story 
and mezzanine, to be erected on Binney 
Street, between Third and Fifth Streets. 
The cost is estimated at $60,000. The 
Aberthaw Construction Company is archi- 
tect and builder. 

EVERETT, MASS.—The General Elec- 
tric Company is planning’ to erect a new 
foundry, one story, at its local plant, to 
cost about $35,000. 

GREENFIELD, MASS.—The Greenfield 
Electric Light & Power Company has dis- 
posed of its inside wiring business and elec- 
trical fixtures and appliances and will close 
its salesrooms. This is a war measure 
which has been decided upon by reason of 
so many men employed by the company hav- 
ing entered military service. 

NEW BEDFORD, MASS.—Plans have 
been filed by the Harry M. Hope Enzgi- 
neering Company for the erection of the 
new power station to be erected at the foot 
of Middle Street for the Union Street Rail- 
way Company. The new building will be 
98 ft. by 126 ft. and will cost about 
$300,000. 

CHESHIRE, CONN.—The power house 
at the Farnum lime plant was recently dam- 
aged by fire, causing a loss of about $5,000. 


The electric plant was put out of commis- 
sion. 
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NORWICH, CONN.—Work, it is expected, 
will begin in the spring on the new steam 
power plant of the Eastern Connecticut 
Power Company at Thamesville. From the 
proposed power station a high-tension trans- 
mission line will be erected to furnish 
energy to the Groton Iron Work with which 
the Shore Line Electric Railway Company 
has a ten-year contract. The balance of the 
power generated at the plant, it is expected, 
will be made use of by the various public 
utilities companies in the territory through 
which the Shore railway company operates, 
which has already high-tension lines extend- 
ing on the west to Guilford, east to Rhode 
Island and north to Putnam and South 
Windham. 

STAMFORD, CONN.—The John Daven- 
port Company of Stamford, which has taken 
over the Ross Engineering Company of 
Bridgeport and the Steinmetz Electric Truck 
Company of Newark, N. J., contemplates 
the construction of a new factory, 90 ft. by 
300 ft. The company will manufacture 
gasoline engines and electric trucks. 

WATERBURY, CONN.—Contract has 
been awarded by the International Silver 
Company of Meriden to Lewis A. Miller, 21 
Church Street, Meriden, for the construc- 
tion of a new one-story power house, about 
45 ft. by 80 ft., at its local plant on Silver 
Street. 


Middle Atlantic States 


BINGHAMTON, N. Y.—The Binghamton 
Light, Heat & Power Company will soon be- 
gin work on the installation of two 600-hp 
boilers. together with stokers and forced 
draft fan. The company has recently been 
awarded a contract by the Binghamton Cold 
Storage Company to supply electrical service 
to the amount of 100 hp. 

BOMBAY, N. Y.—Application has been 
filed with the Public Service Commission 
by the Bombay Electric Corporation for 
permission to issue $2.000 in capital stock, 
of which it is proposed to use $700 at once. 

BROOKLYN, N. Y.—The installation of a 
new electric-lighting system at the local 
navy yard. to cost about $8,090. is under 
consideration by the Bureau of Yards and 
se Navy Department, Washington, 


BROOKLYN, N. Y.—Plans have been 
filed by the Transit Development Company, 
a subsidiary of the Brooklyn Rapid Tran- 
sit Company, for an addition to its electric 
generating system at Kent and Division 
Streets. 

BUFFALO, N. Y.—Plans are being pre- 
pared by the Kittinger Furniture Company, 
15 Front Avenue, Buffalo, for the construc- 
tion of an addition to the power house at 
its plant at 1893 Elmwood Avenue. 

JOHNSTOWN, N. Y.—The City Council 
has accepted the new contract presented by 
the Fulton County Gas & Electric Company 
for lighting the streets of the city. The new 
contract calls for 19 type C lamps of 600 
cp., 72 lamps of 400 ep. and 280 incandes- 
cent lamps of 60 cp. The lamps under the 
new contract will be arranged throughout 
the city under the same system as that used 
at present. 

LOCKPORT, N. Y¥.—The Lockport Light, 
Heat & Power Company has filed a pe- 
tition with the Public Service Commission 
for permission to issue $150,000 in capital 
stock. 

NEW YORK, N. Y.—Preparations are 
being made by the Washburn Wire Com- 
pany, 117th Street, New York City, manu- 
facturer of insulated wire, etc., for rebuild- 
ing its plant, recently destroyed by fire. The 
cost of the new plant is estimated at $350,- 
000. 


THIELLS, N. Y.—Bids will be received by 
Frank A. Vanderlip, president of the board 
of managers of Letchworth Village, Thiells, 
7 Wall Street, New York, N. Y., until Jan. 
3 for construction, heating, plumbing and 
electric work for attendants’ home and ser- 
vice building at Letchworth Village. Draw- 
ings and specifications are on file at the 
office of the board of managers. 7 Wall 
Street, New York City, and at the New York 
office of the Department of Architecture. 
1224 Woolworth Building. Copies may be 
obtained at the Department of Agriculture, 
Capitol, Albany, N. Y. Lewis F. Pilcher is 
State architect. 

HIGHTSTOWN, N. J.—The Borough 
Council is considering improvements to the 
water-works system, including the install- 
ation of new power equipment. 


HOPEWELL, N. J.—The Borough Coun- 
cil has awarded the Public Service Electric 
Company a contract for lighting the streets 
of the borough for a period of one year. 

JERSEY CITY, N. J.—Plans are being 
considered by the City Commission for the 
installation of an underground conduit sys- 
tem for its police and fire-alarm department 
to replace the present overhead wires, to- 
gether with other improvements. 

PRINCETON, N. J.—The installation of 


an underground conduit system on Stockton 
Street has been completed. The Borough 





| 
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Council is planning to place the remaining 
overhead transmission wires in under- 
ground conduits. 

, SKILLMAN, N. J.—The Philadelphia & 
teading tailroad Company of Philadelphia, 
Pa., is planning to erect a new power house 
and signal tower at Skillman for which 
plans have been prepared. 

TRENTON, N. J.—A portion of the car 


barns and shop of the Trenton & Mercer 
County Traction Corporation on Lalor 
Street was destroyed by fire on Dec. 14, 


causing a loss of about $70,000. The com- 
pany has recently awarded a contract for 
an additional 2000-hp. generating unit at 
its power house on Lincoln Avenue. 
_ ALTOONA, PA.—The Penn Central Light 
& Power Company has filed notice with the 
Public Service Commission of an issue of 
$15,000 in bonds for improvements, exten- 
sions, ete 

GREENSBURG, PA.—The County Com- 
missioners have awarded a contract for the 
installation of 16 ornamental lamps around 
the court house square to the Greensburg 
Gas & Electric Company at $60 each per 
year, 

LANCASTER, PA.- 
by the Conestoga 
the Public Service 


Notice has been filed 
Traction Company with 
Company of an issue of 
car-trust certificates to the amount of 
$50,000 for improvements, extensions and 
other purposes, 

_NEW CASTLE, PA.—wNotice has been 
filed by the Mahoning & Shenango Railway 
& Light Company with the Public Service 
Commission of an issue of $250,000 in bonds. 
the proceeds to be used for extensions and 
improvements, 


PHILADELPHIA, PA.—Plans have been 
prepared by the Bell Telephone Com» 
Seventeenth and Arch Streets, for extensive 
alterations and improvements to its admin- 
istration building at Eleventh and Filbert 
Streets. 

PHILADELPHIA, PA.—An_ ordinance 
has been passed by the City Council pro- 
viding _for improvements to the electric 
street-lighting System. which will include 
the installation of additional lghting units 
and the relocation of certain lamps forming 
part of the system. 


PHILADELPHIA, United 
States government has requestedthe Phila- 
delphia Electric Company not to take on 
any new electrical contracts whatever, and 
to conserve as much as possible with regard 
to those already in force. This order was 
given for war purposes. particulariy for the 
development of the building at Hog Island 


PA.—The 


and the construction of the large ships 
there. 
READING, PA.—The Wilmington & 


Northern Railroad Company has awarded 
a contract to the Tri-County Electric Com- 
pany for furnishing electricity to operate 
the pumns at the new water station now 
being erected for the Reading-Wilmington 
line of the comnany. 

SCRANTON, PA.—The Scranton Electric 
Company is installing several large boilers 
at its power plant. 


NEW CASTLE, DEL.—The Penn Sea- 
board Steel Corporation, 111 Broadway, it 


is reported, is planning to erect a new steel 
mill and power house between Wilmington 
and New Castle at a cost of about $2,000,- 


000. The power house will cost ; 

+ cost about 
BALTIMORE, MD.—Plans have been pre- 

pared by the Consolidated Gas, Electric 


Light & Power Company for the erection of 
a new electric distributing station at Cus- 
tom House Avenue and Water Streets. to 
cost about $10,000. : 


SECURITY, MD.—Work is progressing 
rapidly on the improvements to the local 
power plant of the Hagerstown & Frederick 
Railway Company, which when completed 
will double the output now obtained from 
the plant. 


BLUEFIELD, W. VA.—The Norfolk & 
Western Railway Company is contemplating 
the construction of approximately 16 miles 
of new track from Kimball to Farm and 
Wilcox, during 1918. 


CHARLESTON, W. VA.—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., has awarded contract for 
construction of an electric conduit system 
at the United States naval projectile plant 
to the G. E. Engineering Company, New 
York, N. Y., at $8,988. . 


_FATRMONT, W. VA.—The Monongahela 
Valley Traction Company contemplates the 
construction of 4 miles of new track in 
Fairmont during 1918 and to rebuild 1 mile 
of new track. 


HERNDON, VA.—The Herndon Light & 
Power Company, recently incorporated with 
a capital stock of $15,000, proposes to con- 
struct and operate an electric-light plant 
in Herndon. C. N. Florence is president and 
E. E. Gillette is secretary. 
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North Central States 


GRAND RAPIDS, MICH.—The Grand 
tapids Railway Company, it is reported, is 
considering the construction of a _ cross- 
town extension to the northeastern section 
of the city. 

GRAND RAPIDS, MICH.—The new junc- 
tion dam on the Manistee River of the Con- 
sumers’ Power Company is nearly completed 
and, it is expected, that it will be put into 
service early in January. It is estimated 
that about 22,000 hp. will be developed, 
which will be transmitted to Grand Rapids 
via Croton. The company has two new de- 
velopments under construction on the Au 
Sable River. One of these, which it is esti- 
mated will develop about 10,000 hp., will 
be completed the latter part of January. 
Power generated at this plant will be util- 
ized in the eastern part of the State. 

AKRON, OHIO.—Extensions are being 
made to the local plant of the Wellman- 


Seaver-Morgan Company of Cleveland, 
which will include a power house, a gal- 
vanizing plant and a crane runway. 
CANTON, OHIO.—The power plant at 
Windsor, after having been closed for sev- 
eral months, has resumed operations and 


is now supplying energy in Canton. 

PORTSMOUTH, OHIO.—The Portsmouth 
Street Railroad & Light Company is plan- 
ning to build 2 miles of new track between 
Portsmouth and Union Mills during 1918. 

OWENSBORO, KY.—Notice has_ been 
filed by the Owensboro Home Telephone & 
Telegraph Company of an increase in capi- 
tal stock from $10,000 to $100,000, the pro- 
ceeds to be used for extensions, improve- 
ments, etc. 

SHEPHERDSVILLE, KY.—The Bullitt 
County Electric Company, recently incor- 
porated, proposes to operate an electric 
plant in Shepherdsville and surrounding 
towns. The incorporators are: S. M. Bates, 
Cc. L. Croan and S. H. Hidgway. The com- 
pany is capitalized at $9,000. 

FORT WAYNE, IND.—The Board of 
Works has awarded the contract for the 
construction of an addition to the municipal 
electric-light plant to Buesching & Hager- 
man, at $26,015. The contract for smoke- 
stack was awarded to the Custodis Com- 
pany, at $8,440. 

CHICAGO, ILL.—The general contract 
for the construction of a factory, 87 ft. 
by 250 ft., one-story, to cost about $30,000, 
in connection with a plant being erected 
on Waller Avenue and Taylor Street for 
the Hughes Electric Heating Company, 5660 
Taylor Avenue, has been awarded to the 
Abraham Lund Company, 19 South La Salle 
Street. 


CHICAGO, ILL.—Plans 
pared, it 


are being pre- 
is reported, by the Chicago Sur- 


face Lines for extensive additions to its 
carhouses at North Clark Street and 
Schreiber Avenue, to provide space for 


about 300 cars. A one-story power house 
and two-story office building will nrobably 
be included in the project. No construction 
work, it is understood is contemplated in 
the near future. The cost of the entire 
work is estimated at about $500,000. 


EAST ST. LOUIS. ILL.—The Excelsior 
Tool & Machine Company is planning ex- 
tensions to its plant, including the erection 
of an addition to its foundry building, a 
two-story pattern shop. storehouse, stock- 
room and garage, for which, it is under- 
stood, bids have been asked. The company 
also contemplates the construction of a large 
core oven and will install a 10-ton and a 
2-ton electric crane. T. F. Phillippi is 
president and manager. 

HILLSBORO, ILL.—The Southern Illin- 
ois Light & Power Company of Hillsboro 
has applied to the Public Utilities Commis- 
sion for permission to erect an electric 
transmission line from DuQuoin to Pinck- 
neyville to furnish electricity for lamps and 
motors to adjacent territory. 


AMHERST, WIS.—The Amherst Electric 
Service Comnvany, recently incorporated 
with a capital stock of $25,000. proposes to 
operate an electric plant in Amherst. Amon” 
the incorporators are: B. E. Dwinnell, Hugh 
Evans and others. 


IOLA, WIS.—The Tola Electric Light & 
Power Company is planning to change its 
plant from direct to alternating-current 
system. New machinery, including engines, 
generators and transformers will be _in- 
stalled. Meters and poles will be required. 
J. N. Cadby, Washington Building, Madi- 
son, is consulting engineer. 

RACINE, WIS.—Bids will be received at 
the office of the supervising architect. Treas- 
ury Department, Washington, D. C., until 
Jan. 7 for conduit and wiring system, light- 
ing fixtures, etc., for the United States post 





office and custom house in Racine. Draw- 
ings and specifications may be obtained at 
the above office or the custodian of the 


building at Racine. 
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STEBBINSVILLE, WIS.—The | Porter 
Electric Line Company, recently incorpo- 


rated with a capital stock of $10,000, is 
planning to develop water power at Steb- 
binsville and furnish electricity to rural 
districts within 10 miles of Stebbinsv.lle. 
Fred Miller is president of the company. 
Stebbinsville has not a post office. 

DEER RIVER, MINN.—Owing to the 
difficulty in securing equipment, etc., the in- 
stallation of the second generating unit in 
the power plant of the Minnesota Utilities 
Company has been delayed. When com- 
pleted a 24-hour service will be estab- 
lished, 

DULUTH, MINN.—The Duluth Edison 
Electric Company has petitioned the City 
Council for permission to extend its three- 


phase, 2300-volt feeder line through New 

Duluth past the pumping station of the 

Light and Water Department. 
LOUISBURG, MINN.—Bonds_ to. the 


amount of $2,500 have been voted for the 
installation of an electric-light system in 
Louisburg. 

ST. PAUL, MINN.—With the understand- 
ing that no work will be attempted until 
after the war, the City Council has request- 
ed the Department of Public Works to re- 
port on the feasibility of establishing a 
municipal lighting, heating and power plant. 

SEBEKA, MINN.—The _ Council has 
asked the Little Falls (Minn.) Water 
Power Company of Minnesota to erect an 
electric transmission line to Sebeka to fur- 
nish electrical service here. 

VIRGINIA, MINN.—The power plant of 
the Virginia & Rainy Lake Lumber Com- 
pany was damaged recently by an explo- 
sion. The company supplies power to oper- 
ate the municipal electric-light plant. The 
reserve plant of the city has been put into 
commission. 

GARNER, IOWA.—The local electric- 
light plant of the Iowa Falls Electric Com- 
pany was recently destroyed by fire, caus- 
ing a loss of about $10,000. 


LE MARS, IOWA.—The new power plant 
of the lowa Light, Heat & Power Company 
will be completed about Jan. 1. The electric 
transmission line to Remsen is nearly fin- 
ished and will soon be connected with the 
plant. When completed the power station 
will supply electricity in Alton, Orange City, 
Remsen and Kingsley. Other towns will be 
added later. Additional units, it is expected, 
will be added next spring. 

MANCHESTER, IOWA.—The Iowa Elec- 
tric Company of Cedar Rapids, owner of 
the local electric plant, has submitted a 
proposal to the City Council to sell the 
plant to the city. The company recently 
acquired the properties of the Manchester 
Light, Heat & Power Company and of E. W. 
Hoag in Manchester. 

OZARK, MO.—The Finley Light Com- 
pany, recently incorporated with a capital 
stock of $10,000, proposes to operate a mu- 
tual electric-light plant. John C. Rogers, D. 
W. Bingham and others are incorporators. 


GROTON, S. D.—The Groton Light, Heat 
& Power Company is contemplating the 
erection of an electric transmission line 
from Ashton to Conde and from Conde to 
Verdon and Ferney, thence to Groton and 
on to Andover. 


BAYARD, NEB.—Bonds to the amount 
of $4,500 have been voted for the installa- 
tion of an ornamental lighting system. 

LARNED, KAN.—Plans are being con- 
sidered to extend the electric transmission 
line of the municipal electric-light plant 
from the State Hospital of the Insane, lo- 
cated 3 miles west of Larned, to the town 
of Gillespie, a distance of 11 miles, to furn- 
ish electricity in the latter place. 


Southern States 


GREENSBORO, N. C.—The Greensboro 
Supply Company, it is reported, is in the 
market for the following second-hand ma- 
chinery: One 300 to 400-kw., three-phase, 
60-evele, 550 or 23800-volt, revolving field 
alternator, directly connected to cross-com- 
pound condensing Corliss engine; one 500- 
kw., three-phase, 60-cycle, 550-volt, revolv- 
ing field alternator, direct-connected to a 
simple engine. Complete specifications to 
be furnished, giving condition of equip- 
ment. 

CHARLESTON, S. C.—Contract has been 
awarded by the Navy Department, Wash- 
ington, D. C., for improvements to the 
power plant at the Charleston Navy Yard 
to Gillis & Geoghegan, 537 West Broadway, 
New York City, at $119,875. 

COLUMBIA, S. C.—Surveys have been 
completed by the Columbia Railway & 
Navigation Company for its proposed elec- 
tric interurban railway from Columbia to 
greenwood, via Lexington and Saluda, a 
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distance of about 75 miles. Construction 
of the railway has been deferred on ac- 
eount of financial, material and labor con- 
ditions. T. C. Williams is vice-president 
and general manager and Frank H. Halskell 
is chief engineer of Columbia. 

ATLANTA, GA.—The Alabama Street 
substation of the Georgia Railway & Power 
Company was recently damaged by fire, 
causing a loss of about $2,000. 

EAST POINT, GA.—The Couch Mills 
Company is planning to erect two mill 
buildings, one 200 ft. by 60 ft. and the other 
150 ft. by 50 ft. The equipment will in- 
clude 108 looms equipped for electric-motor 
drive. Most of the machinery, it is under- 
stood, has been purchased. J. L. Denman 
of East Point is engineer. 

SAVANNAH, GA.—The Savannah Elec- 
tric Company is considering the construc- 
tion of an extension to Fort Wentworth, a 
distance of about 5 miles. 

ARCHER, FLA.—The Maddox Foundry 
& Machine Company, it is reported, would 
like to receive prices on equipment for 
electric-lighting plant, direct current. H 
Maddox is president and manager. 

BONIFAY, FLA.—Bids will be received 
by the Town Council at the office of the 
town clerk until Jan. 3 for the construc- 
tion of an electric-light plant and water- 
works system. Plans and_ specifications 
may be obtained at the office of the J. B. 
McCrary Company, engineer, Third Na- 
tional Bank Building, Atlanta, Ga. Charles 
Kk. Terry is town clerk. 

JACKSONVILLE, FLA.—Plans are being 
considered by the committee on water and 
electricity, for the erection of an electric 
transmission line to the State Fair Grounds. 
; KINGSPORT, TENN.—The new electric- 
lighting system installed by the Kingsport 
Utilities Company from Dale Street to the 
plant of the Federal Dyestuff & Chemical 
Corporation has been put into operation. 
It is expected to have the entire lighting 
system for the business and residential sec- 
tions in service by the first of the year. 


FOLEY, ALA.—The city of Foley is con- 

sidering issuing $3,000 in bonds, the pro- 
ceeds to be used to construct or purchase 
an electric-light plant. 


HANCEVILLE, ALA.—The Stouts Moun- 
tain & Hanceville Railroad Company, it is 
reported, contemplates the construction of a 
railway between Hanceville and Stoutsville, 
a distance of 6 miles. Charles F. Wheelock 
of Birmingham is reported interested. 


MOBILE, ALA.—The Mobile & Ohio 
Railroad Company is contemplating im- 
provements to grain elevator, involving an 
expenditure of about $100,000. It is pro- 
posed to rebuild a 250,000-bu. elevator and 
equip it with electrically-operated machin- 
ery. R. V. Taylor is vice-president. 


NEW ORLEANS, LA.—Bids will be re- 
ceived by. the Board of the Port of New Or- 
leans, Suite 200, New Orleans Court Build- 
ing, until Jan. 9 for furnishing and install- 
ing a complete fire protection and sprinkler 
system, including motor-driven centrifugal 
underwriters’ pumps and complete electri- 
cal installation for same, for portions of 
the cotton warehouses and terminals now 
under construction on the east bank of the 
Mississippi River between Valence and Son- 
iat Streets. Plans and specifications are on 
file at the office of Ford. Bacon & Davis, 921 
Canal Street, copies of which may be 
tained upon deposit of $25. ; 


SHEFFIELD, ALA.—Definite steps have 
been taken by the United States govern- 
ment for the construction of a cyanamide 
plant at Muscle Shoals, near Sheffield, to 
cost $30,000.000. Electricity to operate the 
proposed plant will be supplied by the Ala- 
bama Power Company, which has a three- 
year contract to furnish the service. Work 
has already begun on the erection of a 
transmission line from Warrior to the 
Muscle Shoals. The transm'ssion line from 
the steam plant will be 19® miles long. in- 
cluding the new circuit from Warrior 
Sheffield, which is 90 miles, 

KENSETT, ARK.—E. D. Hardin, re- 
cently granted a franchise to supply elec- 
tricity in Kensett, is planning to install an 
electric-light and power plant. 

NEWPORT, ARK.—The Littleton Broth- 
ers Company, it is reported, is in the 
market for cotton gin and power plant 
equipment to replace that destroyed by fire 
recently. The loss is estimated at $12,500. 

NEW ORLEANS, LA.—The New Orleans 
Railway & Light Company is planning to 
rebuild 5.7 miles of track during 1918. 

NEW ORLEANS, LA.—Preparations are 
being made for the installation of the new 
ornamental lighting system on the principal 
thoroughfares of New Orleans leading from 
the Union Station to Canal Street. The 
plan provides for the erection of ornamental 
standards, each mounted with a 500-cp. 
nitrogen lamp. 
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DURANT, OKLA.—The Consumers’ Light 
& Power Company is planning to rebuild 
and equip that portion of its electric plant 
damaged by fire. 


TULSA, OKLA.—The Tulsa Street Rail- 
way Company is considering double-track- 
ing its line on Main Street. 

BRYAN, TEX.—The Bryan & Central 
Texas Interurban Railway Company con- 
templates the construction of 4 miles of 
new track between Newsome and Wilcox 
during 1918. 

FORT WORTH, TEX.—The City Com- 
mission will ask the Northern Texas Trac- 
tion Company to extend the Arlington 
Heights car line to Lake North, a distance 
of S miles. The company now operates a 
bus line from the end of the car line to the 
beach. 


MART, TEX.—The installation of addi- 
tional machinery at the waterworks station 
is under consideration by the City Council. 

PORT ARTHUR, TEX.—The Port Ar- 
thur Light & Power Company is contem- 
plating the installation of a water-treating 
plant, to cost about $16,000. 


Pacific and Mountain States 


SEATTLE, WASH.—Plans are being pre- 
pared by Daniel Huntington, city architect, 
for the construction of a new substation for 
the Municipal Lighting Department at West 
Forty-ninth Street and Fourteenth Avenue, 
N. W. The cost of the station with equip- 
ment is estimated at about $75,000. The pro- 
posed station will distribute electricity in 
the Ballard district as well as for the oper- 
ation of the Ballard extension of Division 
“A” of the municipal street railway system. 
Bids, it is understood, will be asked for soon 
after the first of the year. 


SEATTLE, WASH.—Plans are being con- 
sidered for increasing the transportation 
facilities to the Duwamish Valley district 
in Seattle, where the new industrial plants 
have been located. One of the plans pre- 
sented is the use of two five-car electric 
trains twice each day to run from Fiftn 
Avenue and Jackson Street to Ninth Ave- 
nue South, skirting the foot of Beacon Hill 
and turning off at Lucille Street to run 
west to First Avenue South, and thence 
south on First Avenue to Fidalgo Street. 
The cost of installing this line is estimated 
at $65,000. The other is to use the shuttle 
system running along Lucille Street and 
First Avenue South, making transfer con- 
nections with the Georgetown and South 
Park cars, the cost of which is estimated 
at $45,000. 


TACOMA, WASH.—Norton L. Taylor, en- 
gineer in the Department of Light and 
Water, has been appointed as special en- 
gineer to make surveys and estimates on 
increasing the storage capacity of the Nis- 
qually basin of the power plant. 


ASTORIA, ORE.—The Pacific Power & 
Light Company is considering making ex- 
tensions to its local service to meet the in- 
creasing demands for electricity for indus- 
trial purposes. 


ANAHEIM, CAL. — Preparations are 
being made for the installation of new 
machinery in the municipal electric-light 
plant, including a tandem cross-compound 
engine, an electric generator, exciter, boil- 
ers, pumps, etc., for which bids have been 
received. 


BELLA VISTA, CAIL.—The planing mill 
and electric plant of the Shasta Land & 
Timber Company was recently damaged hv 
fire, causing a loss of about $70,000. The 
plant was under lease to the Shasta Com- 
mercial Company. Post office address Bella 
Vista, R. F. D. from Palo Cedro. 


MERCED, CAL.—The San Joaquin Light 
& Power Company is erecting an electric 
transmission line from the new power house 
at the site of the Merced Stone Company’s 
interests to Coulterville The comvanv 
has a franchise at the latter place and will 
install an electric street-lighting system. 


SAN FRANCISCO, CAlL.—Application has 
been made by the Pacific Gas & Electric 
Company to the Railroad Commission for 
authority to issue $3.000.000 in bonds. at 
not less than 85. Of the proceeds it is 
proposed to use $1.500.000 for electrical 
equipment and extensions, $1,000,000 for 
its gas department and $200.000 for miscel- 
laneous purposes, during 1918. 


SAN FRANCISCO, CAL.—At a meeting 
of the electrical interests with the State 
Railroad Commiss‘on held recently plans 
for combining all electrical nower resources 
of California under one general management 
for the duration of the war, looking toward 
obtaining greater economy in operation and 
increased production were considered. F. 
Emerson Hoar, electrical engineer of the 





commission, was authorized to draw up @ 
plan under which the combination can be 
effected. 

SAN FRANCISCO, CAL.—The Southern 
Pacific Company, it is reported, will soon 
begin the work on erecting a high-tension 
transmission line from its Fernside power 
house to Webster Street, Alameda, and to 
remove the existing high-tension line from 
Lincoln Avenue. The cost of the transmis- 
sion line is estimated at $60,000. The pro- 
posed new line will transmit energy from 
the main plant to the substations at West 
Oakland and Thousand Oaks. E H. Miller 
is engineer in charge. 

SANTA BARBARA, CAL.—The_ City 
Council is considering the _ installation 
of a municipal electric-light plant in Santa 
Barbara. The construction of a hydroeltec- 
tric plant at Mission Tunnel is under con- 
sideration. 

SANTA MONICA, CAL.—The City Com- 
missioners have granted Erminio Gamberi 
a 25-year franchise to operate electric 
trams on the Ocean Front Promenade in 
Santa Monica. 

PASADENA, CAL.—The Southern Cali- 
fornia Edison Company has submitted a 
new offer to the city for the purchase of 
the company’s distributing system within 
the city limits. The former price named 
was $500,714; the new offer is $488,223. 
Further the company offers to sell energy 
on a 15-year contract, instead of a 30-year 
basis as was originally proposed. The city 
refused the first offer and began to pur- 
chase power from the city of Los Angeles. 

MONTOUR, IDAHO.—Surveys are being 
made for the installation of an electrically- 
driven pumping plant for R. E. Noland to 
irrizate 2200 acres of land south and east 
of Montour. The cost is estimated at about 
$30,000. George Knowles is engineer. 

NAMPA, IDAHO.—Plans have been com- 
pleted by the Carnation Milk Products Com- 
pany of Seattle for the erection of a plant 
in Nampa, to cost about $175,000. The 
plans. include a three-story boiler house, 
50 ft. by 100 ft. 


SHELLEY, IDAHO.—The installation of a 
municipal electric-lighting plant in Shelley 
is under consideration. 


YUMA, ARIZ.—The Southern Sierras 
Power Company has abandoned tempo- 
rarily its project of extending its electric 
transmission line from Yuma through Gila- 
bend to Ajo on account of the difficulty in 
securing equipment. The proposed line was 
to supply electricity to operate irrigation 
pumping plants and mining machinery. 


HARLOWTON, MONT.—The city has 
awarded a contract to the Montana Power 
Company for the installation of an _ orna- 
mental lighting system, to cost about $4,000. 


MISSOULA, MONT.—The Missoula Light 
& Water Company has filed a notice of in- 
crease in capital stock from $1,000,000 to 
$1.500,000. 


DENVER, COL.—The installation of a 
lighting system similar to that used at the 
San Diego Exposition (flood system) in 
the civic center has been decided unon by 
the Park Board. Underground wires to 
maintain the system have already been in- 
stalled. Under the present plans the cost of 
maintenance is estimated at $4,000 per year. 











Canada 


BROCKVILLE, ONT.—Brockville will 
soon be linked up with the Ontario systems 
of the Hydro-Electric Power Commission by 
the transmission of 10.000 hp. from the 
Cedar Rapids Transmission Commany which 
at present is developing and furnishing 
from 60,000 to 80,000 hp. to the aluminum 
and other plants at Massena, N. Y 


MERLIN. ONT.—A movement has been 
started by the ratepayers to secure hydro- 
power service in Merlin 

MINDEN, ONT.—A committee has been 
appointed to secure an extension of the 
electric transmission line of the Hydro- 
Electric Power Commission of Ontario from 
Kinmount Junction to Minden. 

WARKWORTH, ONT.—Steps have been 
taken to secure electrical service for the 
village of Warkworth and farmers residing 
along the line in Perey Township which 
will be erected from Campbellford. 

WINDSOR, ONT.—The Water Commis- 
sioners have decided to install at once two 
high-power electrically-driven pumps on ac- 
count of shortage of fuel. The present 


steam plant will be held for auxiliary pur- 
poses. 


VALLEYFIELD, QUE.—The power house 
of the Montreal Cottons, Ltd., was recently 
destroyed by fire. Arrangements are being 


made to equip the plant for electrical oper- 
ation. 
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(Issued Dec. 4, 

,248,749. ELECTRIC SIGNAL 
then H. Suren, Needham, Mass. App 
filed Feb. 8, 1915. -articularly for use 
where a multiplicity of code signals is re- 
quired. 

1,248,768. STorAGe Battrery; Theodore A. 
Willard, Cleveland, Ohio. App. filed Jan. 
10, 1916. Means for sealing the terminal 
posts in the cover. 

1,248,782. CALLING MECHANISM FOR PARTY- 
LINE EXCHANGES; Clarence A. Anderson, 
Chicago, Ill. App. filed March 30, 1911. 
Improvements. 

1,248,787. ELEcTRICAL SwitcH; Frank J. 
3ackscheider, Cincinnati, Ohio. App. filed 
June 30, 1913. Switch in which the cir- 
cuit may be automatically and instan- 
taneously broken under predetermined 
conditions. 

1,248,800. ELECTRICALLY HEATED PRESS FOR 
CLAYWARE; Sebastian G. Brinkman, Ford, 
N. J. App. filed Sept. 6, 1917. Improve- 
ments. 


1,248,812. JFLECTRICALLY UNITING METALS; 


1917) 
SYSTEM; Na- 


1,249,359. SECTION INSULATOR; George B. 
Ely, Elkhart, Ind. App. filed March 13, 
1916. Overhead construction for elec- 
tric trolley lines. 


1,249,386. T -S MECHANISM 
Record of FOR Paavenrine Geb Sener: Hans Han- 
Electrical i barney canta MS’ tne ase of & desk 
| 2, . ocated in s 
€C rica telephone instrument. 
Patents 


1,249,389. ELEcTRIC FIXTURE; Gustav A. 
Notes on United States Patents 


Harter, Chicago, Ill. App. filed Aug. 18, 
1913. Shades may be separately adjusted. 

1,249,398. SOUND-REPRODUCING MACHINE; 
William F. Hitchcock and Joseph F. 
Hitchcock, Rochester, N. Y. App. filed 
Nov. 27, 1914. Electrically driven. 

1,249,409. SOUND-TRANSMITTING APPARA- 
tus; Alva DPD. Jones, Philadelphia, Pa. 
App. filed March 2, 1914. Talking ma- 
chine. 

1,249,414. Process oF MAKING TALKING- 
MACHINE Recorps; John Kaiser, New 
York, N. Y. App. filed May 31, 1917. 
Involving the production of an original 
record by electrolysis. 

1,249,429. MULTIPLE LIGHTNING ARRESTER ; 
Wilbur S. Lewis, Lakewood, Ohio. App. 
filed Feb. 16, 1916. Adapted to be used 
for protecting telephone and telegraph 
lines. 

1,249,430. Test Cuip; Wilbur S. Lewis, 
Cleveland, Ohio. App. filed Oct. 3, 1916. 
Improvements. 

1,249,464. LAUNDRY APPLIANCE; Helen M. 
Nolen, Toledo, Ohio. App. filed July 7, 
1916. Irons. 

1,249,479. ELEecTRIC FURNACE FOR PRODUC- 
ING ENDOTHERMIC GAs REACTIONS; Rich- 
ard Pfaehler, Charlotte, N. C., and In- 


messages or impulses to separate instru- 
ments at the distant end. 

1,249,117. PuLL-CHAIN SWITCH ; Charles J. 
Klein, Milwaukee, Wis App. filed Sept. 
16, 1911. Having a quick break or quick 
make-and-break action. 

1,249,135. ELEcTRICAL SySTeM; Leon J. Le 
Frederick A. Costello, Southbridge, Mass. Pontois, Lakewood, Ohio. App. filed Dee. 
App. filed Jan. 3, 1911 United by the 7, 1910. Useful as a combined lighting 
melting away of the uniting material. and ignition system. 

1,248,813. ELECTRIC WELDING AND SoLpER- 1,249,145. MACHINE-SWITCHING TELEPHONE 
ING; Frederick A. Costello, Southbridge, ee ee Lundell, 
Mass. App. Sled Dec. 32,1613. Improve. Sow York, NH. 2. App. Med Aue. 44, 
ments 1916 Improvements. 

1,248.828. IGNITION Device: Burns Dick, 1:249,146._ TELEPHONE EXCHANGE SYSTEM ; 
St. Louis, Mo. App. filed July 19, 1915 ee De, ee ee Se mee 
Improved means for automatically caus- filed Dec. 1’ 1916. ene nt in ao 
ing the maximum explosion pressure to circults ant ft a Of selective signaling 
occur at an efficient point of the crank Sean andi y lines In an automatic 
revolution under all load conditions, er a : 

1.248.829 CONDENSER ‘TERMINAI ,np 1+249,152. | MAGNETO CONSTRUCTION ; 
METHOD oF FORMING SAME; Burns Dick, uel C. McKeown, Sumter, Ss. C. App 

, filed Dec. 20, 1913. Various parts are 
rigidly held in onerative relation to each 
other without the use of screws, rivets 
or other means 

1,249.154. KEvLectric Switcu; James L. Mc- 
Quarrie, Montclair, N. J. App. filed Sept. 
22, 1916. Improvements. 

1,249.155. ELecrric SwitcH; James lL. Mc- 


Sam- 


os 


USS 


1,248,768—Storage Battery 
St. Louis, Mo. App. filed Sept. 17, 1915 
Method of forming foil condenser termi- 
nals integral with the foil itself. 

1,248,834. AUTOMATIC TRUNKING SYSTEM; 
Edward D. Fales, La Grange, Ill. App 
filed May 17, 1909. Improvements. 

1,248,840. IGNITION SYSTEM; Valere A. 
Fynn, St. Louis, Mo. App. filed April 13, 
1914. Battery ignition system. 

1,249,027. SwitcuH: John F. Cavanagh, 
Meriden, Conn. App. filed Oct. 4, 1916. 
For automobiles. 

1,249,032. METHOD OF 
PHONE TRAFFIC; 


METERING TELE- 

Edward E. Clement, 
Washington, D. C. App. filed Feb. 23, 
1905. Methods of registering messages 
and their duration. 

1,249,036. TELEPHONE SysTEM: Hiram D. 
Currier, Chicago, Ill. App. filed Oct. 1, 
1913 Simplified arrangement of control 
circuits in connection with an operator’s 
link circuit. 

1,249,043. LIMIT-SWITCH MECHANISM ; 
William N. Dickinson, Brooklyn, N. Y. 
App. filed June 17, 1916. For elevators, 
dumbwaiters or similar apparatus. 

1,249,053. WIRE-ASSEMBLING MACHINE ; 
Charles R. Evans, Akron, Ohio. App. 
filed March 12, 1917. Improvements in 
the feeding mechanism. 

1,249,055. PULL-SWITCH INDICATOR; Gil- 
bert W. Goodridge, Bridgeport, Conn. 
App. filed April 9, 1914. Improvements. 

1,249,068. PUSH-BUTTON; John Gramm, 
New York, N. Y. App. filed Dec. 14, 1916. 
Bell-ringing circuits. 

1,249,083 TELEGRAPHY; Ernest S. Heurt- 
ley, Oxford, Eng. App. filed June 24, 
1916. Improved method of transmitting 
more than one message or impulse at the 
same time and in the same direction over 
one conductor and selecting out these 


Quarrie, Montclair, N. J. App. filed Sept 
22, 1916. 
automatic telephone systems. 
1,249,157. 
ELECTROMAGNETIC PRODUCTION OF 
CAL SOUNDS; 
tor H. G. Martin, Rouen, France. 
filed March 27, 1914. Impr¢ ved. 
»249,159. Two-WIRE AUTOMATIC 
PHONE SYSTEM; Talbot G. Mart‘., 
cago, Til. App. filed March 2:4 
Provides a two-wire system in 


the subscriber thereof. 
1,249,162 SIGNALING SY TEM; 
Mead, Cleveland, Ohio. 
a6, . 2922 For offices, 
banks. 

1,249,223. BATTERY CHANGER; 
Smith, Portland, Me. App. filed 
17, 1916. For intermittently 


teries. 
1,249,229. 
BILES ; 
App. filed Aug. 16, 1916. 
1,249,236. 
inger, Manitowoc, Wis. 
3, 2927. 
posed in molds. 
1,249,245. ELECTRIC 
Teare, Kiowa, Tex. 


SWITCH: 
App. filed 
phones. 

1,249,247. 
Thomas, 
Sept. 9, 

1,249,268. 


Willard, Cleveland, Ohio. 
21, 1914. 


ATTACHMENT PLUG; 
Bridgeport, Conn. App. 
1916. Jack-blade type. 


rapid dissipation of heat. 


1,249,274. 


Woodhaven, N. Y. 
1915. 
of torpedoes. 
1,249,285. 
ton H. Shoenberg, San 
App. filed Aug. 27, 1917. 


App. 


tion of the electrodes. 


1,249,286. ELECTROPLATING 
Elmer B. Stone, New Britain, Conn. 
filed Nov. 7, 1916. 


ously treated. 


(Issued Dec. 11, 1917) 
1,249,313. 


For use in automatic and semi- 


CONTACT INTERRUPTER FOR THE 
MusI!- 
Alcide H. Maitre and Vic- 
App. 


TELE- 
Chi- 
1908. 
which 
automatic. party-line service can be given 


Cari. F. 
App. filed Sept. 
factories and 


Arthur P. 
April 
inserting 
sets of batteries into a circuit, with the 
resulting increase of the life of the bat- 


DIRECTION SIGNAL FOR AUTOMO- 
Joseph C. Snow, Brockton, Mass. 
Improvements. 
ELECTRIC VIBRATOR; Rude Stock- 
App. filed May 
For vibrating pattern plates dis- 


»249,482. 


,249,526. 


John W. 
Feb. 3, 
1917. For use in connection with tele- 

.249,530. 
seorge B. 
filed 


STORAGE BATTERY; Theodore A. 
App. filed Dec. 
Means for preventing a high 
rise in temperature by providing for very 


,249,532. 


MEANS FOR FIRE CONTROL FOR 
DIRIGIBLE DEVICES; Edward F. Chandler, 
filed Jan. 12, ‘ 
For accurately drecting the course ,249,570. 
ELECTRIC WATER HEATER; Mil- 
Francisco, Cal. 
Heating cham- 
ber which is entirely inclosed by elec- 
trodes through which an electrolytic ac- 
tion may be obtained without decomposi- 


,249,574. 


APPARATUS ; 
App. 
Provides means by 
which hollow articles may be advantage- 


,249,732. 
,249,842. 


SwitcH Box; John C. Boyton 
and Oris H. Nickerson, Cleveland, Ohio. 
App. filed Jan. 23, 1914. Removable sides. 


1,249,849. 
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1,249,285—Electric Water Heater 
genuin Hechenbleikner, Great Falls, S. C. 
App. filed Aug. 26, 1913. Improvements. 
RADIO TELEGRAPHY AND TELEPH- 
ONY RECEIVER; Greenleaf Whittier Pick- 
ard, Amesbury, Mass. App. filed March 
20, 1914. Improvements. 

ELEectTrRic SwWITcH; William G. 
Shelton, New York, N. Y. App. filed 
Sept. 11, 1916. Means for starting an 
electric motor at higher than its normal 
running speed, whereby it instantly over- 
comes the inertia of the driven part. 
ELECTROMAGNETIC SHIP’s LOG; 
Charles G. Smith, Cambridge, and Joseph 
Slepian, Boston, Mass. App. filed Dec. 
20, 1915. Method of measuring the speed 
of a ship. 

ELECTRIC WELDING; Herbert M. 
Smith and William W. Stanley, Great 
Barrington, Mass. App. filed April 14, 
1916. Improved method of welding to- 
gether metallic sheet edges or parts, so 
as to obtain a better and more uniform 
weld. 

SIGNALING SYSTEM; Stanley S. 
A. Watkins, Mount Vernon, N. Y. App. 
filed Dec. 29, 1916. Telephone. 
ELEctTrRIc LAMP; George E. Wer- 
ner, Los Angeles, Cal. App. filed Sept. 
26, 1916. For vehicles. 

249,582. TELEPHONE EXCHANGE SYSTEM ; 
Joseph L. Wright, Cleveland, Ohio. App. 
filed Nov. 11, 1912. Semi-automatic. 
MAGNETO; Louis J. Flint, De- 
troit, Mich. App. filed Sept. 28, 1914. 
Improvements. 


FIRE AND TEMPERATURE ALARM ; 
George L. Smith, London, Eng. App. 
filed Dec. 4, 1915. Improvements. 

TELEPHONE MOUTHPIECE; Louis 
Steinberger, Brooklyn, N. Y. App. filed 
Feb. 10, 1912. Sanitation is improved. 
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Maintain Consumers’ Service 
at Maximum 







Inadequate voltage regulation reduces the quality of service 
and consequently its commercial value. 






Four profitable uses of Westinghouse Alternating-Current Voltage 
Regulators are: — 


1. The maintenance of constant voltage at generator bus, or 
some predetermined center of distribution. 


2. The maintenance of constant voltage at the end of transmis- 
sion lines by the control of synchronous condensers or 
synchronous boosters. 


3. The control of booster converters. 


The control by special regulators of 
synchronous condensers applied to 
local network, or distributing sys- 
tems, for voltage regulation and 
power factor correction. 






The Voltage Regulators are arranged in 
Type AN-12Gen. Suitable cases for bracket, panel or pedestal 


erator Voltage Regula- 


tor for Controlling mounting.—The use of master relays per- 


ae areoot, age 

" t . t > t . . . 

Connected Directly to mits the construction of regulators with as 
many as 60 rheostat-shunting 


erators in Parallel 
18,750 K. V. A. Junction Development. relays. Any size regulator can 


Eastern Michigan Power Co’s. 







be designed to be mounted on ag aaa 1 Saher 
one or more 16 in. panels. 


Fcr full description send for 
Leaflet No. 3822-A 


WESTINGHOUSE 
ELECTRIC 
Special 40-Relay Regulator for 

Laurentide Power Co. - 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W. Va. *Dallas, Texas Houston, Texas Milwaukee, Wis St oui 

Baltimere, Md. Charlotte, N. C, Dayton, Ohio Indianapolis, Ind. Minneapolis, Minn. Balt kane cig Utab 
Birmingham, Ala. Chattanooga, Tenn. Denver, Colo. Joplin, Mo. New Orleans, La. San Francisce, Cal 
Bluefield, W. Va. Chicago, Ill. Des Moines, Ia. Kansas City, Mo. New York N. Y. Seattle, Wash. ; 
Bosten, Mass. Cincinnati, Ohio Detroit, Mich. Louisville, Ky. Philadelphia, Pa. Syracuse, N. ¥ 
Buffalo, N. Y. Cleveland, Ohio Dulath, Minn. Les Angeles, Cal. Pittsburgh, Pa. roledo. Ohio ; 
Batte, Mont Columbus, Ohio *E! Paso, Texas Memphis. Tenn. Portland, Ore. Washington, D. C 


*w. B. & M. Co. of Texas Rochester, N.Y. Wilkes-Barre, Pa. 
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estinghouse 
Underfeed Stokers 








The Westinghouse Underfeed Stoker 
burns a GREAT VARIETY of fuels 
SATISFACTORILY — ranging from 
the high-volatile Eastern to the high- 
ash Western coals and lignite. 





This stoker is operating satisfactorily as far West 
as Wyoming, as far East as Massachusetts, as far 
North as Minnesota and as far South as Louisiana, 


If you are a Westerner, we ask you to personally 
investigate our Western Plants. If a Northerner, 


Easterner or Southerner, we ask again that you per- 
sonally visit our installations in your territory. 


We believe it will be more satisfactory for you 
to get the facts first-hand. 


Write for a list of installations near you. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 
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Westinghouse 


ynchronous 


Capacities Ranging from 


100 to 15,000 Kva. 





ondensers 








+ 6588 Kva., 6600 V., 25 Cy., 375 RPM., Synchronous Condér= ers 
: Salmon River Power Co., Stillwater, N. Y. 












A 3000 Kva., 2200 V., 3Ph., 25 Cy., 375 RPM , Synchronous 
Condenser, Buftalo General Electric Co., Buffalo,.N. Y- 







a 





















We illustrate some 
Westinghouse Installations 
for power-factor correction. 






Westinghouse Synchronous 
Condensers reduce losses and 
increase existing feeder-line 
outputs. 







Our nearest office will 
give full particulars. 





Pre . WESTINGHOUSE 
ELECTRIC 
mous Condenser 


A 7500 Kva., 11,000 V., 3 
Ayttsburgh, Pa. 


» Duquesne Light Co., Ratiien 






Westinghouse Electric & Manufacturing Company 


East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W. Va. *Dallas, Texas *Houston, Texas Milwaukee, Wis. St. Louis, Mo. 
Baltimore, Md. t harlotte, N.C, Dayton, Ohio Indianapolis, Ind. Minneapolis, Minn. Salt Lake City, Utah 
Birmingham, Ala, Chattanooga, Tenn. Denver, Colo. Joplin, Mo, New Orleans, La. San Francisco, Cal, 
Bluefield, W. Va. Chicago, II. Des Moines, Iowa Kansas City, Mo. New York, N. Y. Seattle, Wash. 
Boston, Mass. Cincinnati, Ohio Detroit, Mich. Louisfille, Ky. Philadelphia, Pa. Syracuse, N. Y. 
Buffalo, N.Y, Cleveland, Ohio Duluth, Minn. Los. Angeles, Cal. Pittsburgh, Pa. Toledo, Ohio 
Butte, Mont. Columbus, Ohio *El Paso, Texas Memphis, Tenn. Portland, Ore. Washington, D. C. 
*w.E. & M. Co. of Texas Rochester, N. Y. Wilkes-Barre, Pa. 
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F there is one type of lamp in which 

quality and dependability are of greater 
importance than in others—that type is the 
street series lamp. 


WESTINGHOUSE MAZDA STREET 
SERIES LAMPS have 
enviable reputation 


established an 
for satisfactory per 
formance, and for confirmation of this we 
refer you to any Central Station who has 
ever used them. We would be glad to fur- 
nish the names of some. 


Westinghouse Lamp Company 
165 Broadway, New York 


Sales Offices and,Warehouses Throughout the Country 


GUARANTEED BY THE NAME 
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Siaiaeiunas 


of New Prices 















FFECTIVE January Ist, 1918, the 
(ee on practically all sizes and 
types of Westinghouse Mazda Lamps, 
Westinghouse Metallized Filament Lamps 


and McCandless-Westinghouse Miniature 
Lamps, will be changed. 





Schedules showing the new prices are 
being distributed to Customers and 







GUARANTEED BY THE NAMF. 


Westinghouse Lamp Co. 
165 Broadway, New York, N. Y. 


Sales Offices and Warehouses Throughout the Country. 


WESTINGHOUSE 
MAZDA LAMPS 
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Western Electsic 


A tyre of Western Electric Induction Motor 





Are You Looking for 
Immediate Delivery 
on Motors 


We can help you 
with stocks held 


ready for shipment 


at our houses, some one of 
which (if not more than one) 
is near you. Motors for Alter- 
nating Current. 
Direct Current. For all com- 
mercial circuits and all com- 
mercial voltages. 


Motors for 


Get Our Latest Bulletins 


on 


Western Electric 


Write our nearest 
house describing 
your power needs 


New York 
Buffalo 
Newark 
Boston 

New Haven 
Philadelphia 
Pittsburgh 


Power Apparatus 





Western Electric Company, 


ORPORATED 


Atlanta Chicago St. Louis 
Savannah Cleveland Cincinnati 
Birmingham Indianapolis Kansas City 
New Orleans Detroit Omaha 
Charlotte Milwaukee Oklahoma City 
Baltimore Minneapolis Dallas 


Richmond St. Paul Houst« 


Qn Denver 
~~ a EQUIPMENT FOR EVERY ELECTRICAL NEED 









San Francisco 

Oakland 

Los Angeles 

Seattle 

Portland 

Salt Lake City 
enve: 


“DONT ELECTRICALEY 
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“Over the top” 


Big salaries await big men—know elec | | 





Don’t dabble in electricity—be an expert through training, and earn an expert's 
salary. This is your chance to fit yourself for rapid advancement. The vast ex- 
pansion of this great field is offering rich opportunities for the practical electrician 
who also knows the technical side of the industry. These eight books—seven of 
which were written by Terrell Croft, formerly with Westinghouse, will.help you 








at home, during your spare time to become a well-paid electrical expert. 


Just Issued 


The New McGraw-Hill 
Library of Practical Electricity 


Easy Payments, $2 per month. Complete Course, 8 volume; only $16. 


In electricity, above all else, you want up-to-date information. The new Library o1 

Practical Electricity treats of electricity as it is practiced today. It is not merely a 

Terrell Croft ; 

Be guided in your study of elec- Of study for both beginner and expert—as valuable to one as to the other, because it 
tricity by an experienced Elec- contains only actual working data which everyone can understand. 

trical Engineer of high profes- 
sional standing. 


reference library with questions and answers, but a standard and authoritative course 


Not a Correspondence Course 


Terrell Croft, author of seven of 





these volumes, stands without peer = . ‘ - . : : 

in his field. He rose from a@ynamo This new McGraw-Hill Study Course is taking the country by storm. 

tender, through the ranks, to elec- 5 
trical engineer with the Westing- It is not a correspondence course—but a complete home study course, complete in 
house Company. He gained his ex- ° i. ° : . : 
perience with his sleeves rolled up.  itSelf, one that requires no correspondence instruction. Every one of the eight 
He gives it to you in books that are volumes is a self-teacher, constructed specially for self education. The information is 
nua eae hinicketi ues ve al all right before you. There is no time wasted in consulting others. The set contains 
plex mathematics. And in the ex- a complete technical electrical education, which would probably cost you several 
serve tne lc apeeteyonety hundred dollars if procured from any other source. However, you pay only $16 for 
ience of the thin paper, pocket-size the set complete, in small monthly installments. 


volumes, and the richness of the 
moroceo grained Karatol binding 
they are fittingly dressed for this 
great achievement. 





Copyright, Brown Bros, 
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in elec 


tricity 


ce | tricity as the practical expert, knows, it 


It is no longer necessary for you to depend upon time- 
worn amateurish and “technical” books written by 
theorists. You can now learn electricity as you would 
in actual practice, in a small fraction of the time, and 
in accordance with the methods employed by the high- 
est paid practical electrical workers in America. You 
can learn all this at home, or you can carry in your 
pocket one or two volumes at a time to your work. 


No amount of description can possibly outline to you 


V———ooooV———————————— 


the great importance of the Library of Practical Elec- 
tricity in the electrical field of today. 


When you see the books you will then know why every 
electrical student and every electrical worker in Amer- 
ica needs them. 


You must see the Library and run through its three 
thousand pages and glance at its hundreds of clearly 
drawn illustrations before you can begin to understand 
the meaning of this complete exposition of the practical 
side of electricity. 





READ THIS PARTIAL 


No. 1.—Practical Mathematics. 
Contains 620 pages—fully illustrated. Preliminary work and re- 
view; common and decimal fractions, short methods and checks; 
weights, measures, percentage, proportion, powers and roots, geom- 
etry, algebra and trigonometry. 

No. 2 and 3.—Practical Electricity. 
Contains 646 pages, 582 illustrations. Generation of energy; cir- 
cuits, magnet windings, primary cells, storage batteries, genera- 
tors, armature winding; voltage, direct-current, shunt and com 
pound wound motors. Alternating currents; transformers, ete. 

No. 4.—Electrical Machinery. 
Contains 318 pages, 302 illustrations. Principles, construction and 
characteristics of direct and alternating current generators and 
mnotors; contrciling devices. Testing and trouble prevention. 

No, 5.—Central Stations. 


Contains 330 pages, 306 illustrations. Distribution systems, loss 


LIST OF CONTENTS 


and loss factors; demand and load factors; circuit design; trans 
mission and distribution. 

No. 6.—Wiring for Light and Power. 
Contains 426 pages, 382 illustrations. Generators, motors, switch- 
boards, outside and inside work, systems and voltages; constant- 
current, constant-potential low and high potential systems; fittings, 
materials and details of construction. 

No. 7.—Wiring of Finished Buildings. 
Contains 275 pages, 200 illustrations. How to obtain business, 
advertising for new business, business policies, examples of cam 
paigns, costs and prices, methods of wiring, tools and manipulation 
fixtures, ete. 

No. 8.—Practical Electric Illumination. 
Contains 225 pages, 166 illustrations. Light. radiation, reflectors 
lamps, principles of illumination design; interior and exterior 
illumination. 



















This is 
Vol. 8 


Easy Payments 


Pay for the course as 





Just Send the Coupon 


The coupon below is for your convenience in examining these practical 


’ All you go along. $2 per books. It obligates you in no way; on the other hand it may easily mean 
month for 8 months will permanent success for you in the well-paid field of practical electricity. 
volumes give you a set of books You will want to see with your own eyes just how electricity iS 
eae ott atm a taught from the standpoint of the highly paid expert. You ; 
are allel i heatiemael a ehieeeee have wondered if it would ever be possible for you, with your o 
flenthie ture. enhe terms are s0 probably limited means, to have the advice and guidance of e 
easily afford a training a real electrical engineer, one who had actually served with ° 
which will prepare you in one of the great electrical companies of America. Terrell o 
a short time to take a Croft, author of seven of the books in the set, climbed a 
iV: or from the ranks to electrical engineer for the West- y 
: inghouse Company. The author of a book means ¢ 
everything to you. He means that you shall be 


















nothing. Act now 





correctly taught the principles of electricity, 
or that your time shall be entirely wasted. Decide on a man who gained 
his knowledge with his sleeves rolled up. Decide now to see the Library 
of Practical Electricity. Just fill out the coupon. We trust you with 
the books. Pay $2 per month for eight months if you are satisfied. 
Send them back at our expense if you are not. Examination costs 


McGraw-Hill Book Co., Inc. 
239 West 38th Street 








McGraw - Hill 
Book Co., Inc., 
239 West 39th St., 
New York. 






yentlemen: 





Please send me the Li- 
brary of Practical Electricity 
(shipping charges prepaid) for 
10 days’ free examination. If sat- 
isfactory, I will send $2 in ten days 
and $2 per month until $16 has been 

paid. If not wanted I will write you fo 
return shipping instructions. 






City and State... 


Where Employed 


CC EEEE a web bbks een ens 


(W-12-29-17) 


Lo 
wee BEBO S SSSR SESE SSeS SSS SSeS SSeS See ese Se SSS Ses sss sess 


SSS SSR SSS SRS SSS SSS ESE 
Copyright, Underwood & Underwood, N. Y. Copyright, Brown Bros., N. Y. 
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IMPORTANT 


Announcing 


change in Prices of practically all 
Edison Mazda, Edison Gem land 
Edison Mazda Miniature,Lamps. 


New Prices Effective 
January 1, 1918 





Price Schedules 


containing New Prices are 
being distributed promptly 
to all Purchasers and Agents 


of Edison Lamps. 


EDISON LAMP WORKS 


OF GENERAL ELECTRIC COMPANY 


Harrison, N. J. 
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Put Your Resistance Problems Up to 


Resistance Experts 


The 






yrse Engi rab: Co., St. Louis 
Fle ve cal Mat 


ial Ce. 


"Walter P. An ibos 


San Fran- 


All circuits have resist- 
ances in some form. 


Engineers adapt in cir- 
cuit values of resistances 
with which they are 
familiar. 


We offer resistances in 
values and sizes never 
made nor offered by other 
manufacturers. 


Are these values known 
to your 


Tell us your problems and we, as 
experts and specialists, will work 
them out for you—whether you re- 
quire a fixed resistance unit or 
variable control. 


Our engineering service, our im- 
mense number of stock plates, our 
quarter century of experience, enable 
us to select for you the best adapted 
and least expensive control to meet 
your needs. 


NewYork # Westburg Engineering Co., Chicago 
Wm. M. Tompkins, P hilac lelphia 
Sperry & Bittner, P we sburgh 


.. Cleveland Electrical Specialties Co., Detroit 
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Irvington Insulating Materials 








TRADE MARK 


Black Varnished Cambric 
Yellow Varnished Cambric 
Black Bias Tape 
Yellow Bias Tape 
Oiled Silks 
Oiled Papers 
Black and Yellow Insulating Varnishes 








FOR QUALIi'Y Specify Irvington Insulating Materials. 
PROMPT DELIVERIES Assured. 


WRITE US for Prices, Samples and Data. 


CONSULT US regarding your special Insulation requirements. 


IRVINGTON VARNISH # INSULATOR @: 
Irvington, New Jersey. 
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The 4 “Exide” Batteries 


Exide’, “Hycap-sExitvoe , “ ThineExide”, 


for the Electric 
Commercial Car 


** ThoncladsExide ’ 


The large electric fleet of Poth’s Brewery, Philadelphia, equipped with Exjd¢ Batteries 


The above photograph is but one of many instances when a large user of electric 
motor vehicles, after experimenting with various makes of batteries, has concen- 
trated on those made by The Electric Storage Battery Company. 


In every sort of service in which the electric truck, or electric pleasure car, has 
been used, ** Exide’ Batteries have demonstrated time after time their consistent 
superiority. 


Because of the long experience in storage battery making 
that is built into them; because of their “giant” construction 
and many exclusive features, they give a service that is 
powerfu!, dependable and long lived. 


SVs Va A PS3““ 


Batteries manufactured by this Company 
Are Used: 


Almost exclusively by Large Central. Lighting 
and Power Companies. 


By the Telephone and Telegraph Companies and 
for Wireless. 


For Mine Locomotives, Railway Car Lighting, 
Switch and Signal Service, Battery Street Cars. 
For Electric Vehicles and Industrial Trucks. 
For Automobile Starting and Lighting. 


ae THEELECTRIC STORAGE BATTERY CO. 


The oldest and largest manufacturer of Storage Batteries in this country 


fe 1888 PHILADELPHIA, PA. 1917 
AWN 
THE Gl aN . i T H aN ree Chicago jmtens panmieseee ~ neapolis 
— ra " ; .. 
LIVES INA BOX Pittsburgh Ronen Gite Detroit San Francisco cae 


Toronto 





SMOOny SRV__°°~»~—~°~°*VPA 
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NATION AL LAMP WORKS 


Announcement 


To Agents and Purchasers of 


NATIONAL 
MAZDA LAMPS 


Prices of large national Mazda 
and Gem lamps and Mazda 
Miniature Lamps will be 
changed beginning January Ist, 
1918. Schedules detailing these 
new prices are now available 
and are being distributed 
promptly to all purchasers and 
agents of these Lamps. Let us 
know if you have not yet re- 
ceived yours. 







OF GENERAL ELECTRIC Co, 
~ 4) NELAPARK CLEVELAND 






The Sales Divisions of the 
National Lamp Works 
are represented by the 
labels below 


¥ mee 
— — cae 
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IMPORTANT! 


Schedules — 
. Showing the New Prices of. 


FRANKLIN 
MAZDA and GEM LAMPS 


are now'being distri- 
buted to all customers 
and agents. 





These Schedules Take Effect 
January Ist, 1918 


Have you got yours? 


If not, get in touch with us at once. 


The Franklin Electric Manufacturing Co. 


Hartford, Connecticut 
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Wagner motor, driving notching and punch presses 


Wainer: Wuality 








Motors Are Thrifty Motors 


But you won't find the saving in first cost. The thrifty man knows that it is the 
total, which is first cost, plus maintenance, plus operation, that tells the story. 


You will pay for service one way or another. Better pay in first cost. That 
is the most economical way. 


Provide yourself with Quality motors and you have eliminated chance. It is the 
Quality in Wagner,Quality Motors that protects you, your customer, your work- 
men and your machinery. If you are a motor user or contemplate the use of mo- 
tors, Bulletins 1104 and 1114 will prove interesting and probably valuable to you. 


WadgnerEledaic Manufacturing ompany, 


Saint Louis, Missouri 
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No. 231—Extra wire bracket 





No. 217 No. 317 
Cross-Arm Spreader Brackets 
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It’s Practically Impossible for You 
to Buy a Defective Peirce 


Presteel Bracket 


Because if there is the slightest flaw in the steel used in making 
Peirce Presteel Brackets, the defective metal will break in our 
forming dies. The Peirce Presteel method of manufacture auto- 
matically insures you against defective line hardware. 


Cross-arms last longer when Peirce Presteel Brackets are used 
because most of our brackets clamp around the arms. No splitting, 
no holes for rot to creep in and the brackets won’t pull off the arms. 


Temperature variations don’t break insulators that are held on 
Peirce spring threads because there are no large bodies of metal to 
expand. Insulators, though they have defective pin holes, can’t lock 
themselves on Presteel brackets. The new method of fastening the 
spring thread makes the insulators fit snugly. 


You can, therefore, see the logic of our statement when we say that 


Peirce Presteel Brackets 
are the 
Best Kind of Line Insurance 


There is a Peirce Presteel Bracket for every need. Numbers 217 
and 317 cross-arm spreader brackets are made to fit any standard 
size of cross-arm. The spacing between the top and lower points 
is 13 in. The middle point of No. 317 is 74 in. below the top point, 
so you can run service wires across the arm with good clearance 
from the line wires. 


The “Cow Horn” (No. 231) is the type of break-arm in general 
use as a circuit breaker on series lighting circuits. It, also, fits any 
standard cross-arm. 


No. 230 will save you the cost of a cross-arm by carrying two extra 
wires under an arm already filled or will act as a break-arm. 


Have you received a copy of supplementary Bulletin No. 1? 
Better get it—it tells a few new stories. 


When you write an order for Peirce 
Presteel racks and backets you are writing 
the best kind of a line insurance policy. 


HUBBARD & COMPANY, PITTSBURGH 


The Hardware MAKES the Line—Hubbard makes THE Hardware 
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Paducah Chestnut Poles will shield your line in any kind or 
condition of service. . 


Chestnut is the ideal timber for poles—wherever or however 
they may be used—for poles it has no equal. 


Paducah Chestnut Poles have life, strength and durability. 
Carefully selected, they make sightly lines. Strong, they with- 
stand sleet and storm as no other poles will. Durable, mostly 
heartwood, they resist rot. | 


Furthermore we will furnish them gained, bored, roofed, and 
treated—much better and cheaper than your lineman can do it. 


Write for full information. 


PADUCAH POLE & TIMBER CO. 


JOHN L. FAY, SALES M’QG’R. 


407 City Nat’l Bank Bldg., 
Paducah, Ky. 


Producers of chestnut poles, long-leaf yellow pine Yards: Paducah, Dividing Ridge, Bonnieville, 
and cypress cross arms, locust pins, oak pins, Munfordville, Ky.; Metropolis, Ill.; Mansfield, 
piling, bridge timbers, posts and lumber. Tenn. 
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Application 
D-14 oi! switehes and circuit breakers are 

used for controlling amd protecting gene 
rators, feeder circuit’, transformer banks 
ete. Their sturdy comstruction, high factor 
of insulation, and ability to interrupt large 
amounts of energy, makes them highly de 
sirable for controlling and protecting appat 
atus and circoits where uninterrupted ser 
vice ts of extreme Bwportance 

CONDIT D-14 eit switches and circvit 
breakers are made% single, two, three. and 
four poles, for manual remote control or 

* electrical operatiom. They are furnished in 

308, 500, and S68 ampere capacity for pres 
sures of 15,000 welts or less, and for capaci 
ties of 304 aed M0 amperes where the pres- 
sure dees not exmecd 25,000 volts 

The 13 of switch and circuit breaker 
is adapted for fat surface mounting on 
cither @all.or im cells, or it may be mounted 
on pope frame structures. 

The design of the switch structure and 
epetating mechanism is such as to afford 
the riswal maanting arrangements met with 
im standard practice 


Construction 


‘The dace plates are neat and well finished. 
The bandies are substantial and of rood ap- 
pearance, and are so arranged that they drop 
automatically to the open position when the 
circuit breaker opens, thus affording visual 
tndication of the position of the movable 
contact members within the tank. 

All automatic forms may be provided with 
ondervoltage, shunt trip, and time-limit at- 
tachments. Auvzxiliary switches of the cir- 
Cwit opening or circuit-closing type may also 
de utilized in connection with either the van 
aatomatic or automatic form 

















AOR Switches and Cirenit Breakers 
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Olt Switches and Circuit Wreakers” 








Covert Baaprmcan Mee, Uswraxy, Sout Bostox. Mass 


TYPE D-13 
ped OIL SWITCHES AND CIRCUIT BREAKERS 
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All automatic type D-15 overload circuit 
breakers have their trip cotls and calibration 
adjustments on the front of the switchboard, 
and the mechanism is arranged to prevent 
the operator from holding the switch closed 
during an overload or short circuit. 

Some of the tmportamt features which 
characterize CON DIT D-Ltoil switches and 
circuit breakers are the efficient taminated 
brush, the reversible and easily renewable 
austhary arcing tips, the self-aligning. sure- 
seating action between the movable contact 
members and the stationary contact mem 
bers, the rugged “tank per pole” construc- 
tion, high head of oil over break, large ex 
pansion chamber, and the, st 
action inherent in the CONDI 





spring 





T brushes. 
which facilitates rapid acceleration of the 
movable contact members on 
opening of the circnit, 


the initial 


Installation 

The Condit Electrical Mig Company 
does wot. recommend the moanting of oil 
switehes of circuit breakers directly on the 
panel or panel frame for the control of, cir 
cuits whose potential exceeds 2500 volts, or 
where the ampere capacity exceeds 800 am 
peres, in which case remote control switches 
and cirewit breakers should be used 

The Condit Electrical Mfg. Company 
dogs aot recommend the installation of off 
switches or circuit breakers in places where 
the contacts will be subjected continuously 
to a temperature iv excess of 70° C 5 

Sach conditions call for special apparatns 
and should be referred to the factory. 

It is also recommended that all switch- 
board apparatus and accessories be grounded 
in accordance with the rules of the National 
Beard of Fire Underwriters. 
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Another 
Link in the 


ONDIT 


Chain of Electrical 





Cowort Exsctmcat Msc. Comeany, Soutm Bostox, Mass 


Mounting 

Flat surface (for wall or cell mounting) or 
pipe frame mounting, manually operated re 
mote control and electrically operated, 15,000 
volts or less where the current does not ex 
ceed 800 amperes, and 25,000 volts or less 
where the current does not exceed 500 am 
peres. For standard ampere capacities, see 


Table No. 1, page 4 


Poles and Throw 
Type D-13 oi! switches 
and cirevit breakers are 
furnished for single 
throw only. However, 
when double-throw ser- 
vice is desired this may 
be obtained by the ase 
of two single-throw oil 
switches or cireuit 
breakers equipped 
with suitable in- 
terlock 
1-15 ofl switch 
es and cireutt 
breakers are fur- 
nished in single, 
two, three, and 
four poles, ir all 
standard ampere 
capacities. 


Tripping 

CONDIT type D-15 off switches and cir- 
cuit breakers may be tripped by current 
transformers or the various combinations of 
relays and transformers used in standard 
practice (For current transformers, see 
Bulletin No, 415.) 
” ‘Tripping coils for use with current trans- 
formers, without the use of relays, are de 
signed for 5 amperes continuous carrying 


ree 







Protective Devices 





ELECTRICALLY OPERATED-—KEMOTE CONTROL SOMMECTION, Frc 
CELL MOUNTING 


Induction and Synchrenabs 
a Motor Panels 


Type D-13 Oil Switch and Circuit Breaker 


capacity, anc are calibrated at 4, 5, A and 10 
amperes. Whea.time-limit attachments are 
provided the lowest tripping value is 5 
amperes. Tripping coils for use with cir- 
cuit-opening relays associated with current 
transformers are calibrated to trip at 
amperes 
Tripping coils for use with circuit-closing 
relays may hx 


for cither direct of a 





nati current revits 
up to and j din 
volts 

Many combinations of 


current transform 





trip coils are used to pr 
vide protection to meet 
the varions requirements 
of = service Ade«puate 
overload protection may 
usually be obtained by 
the use of the following 
combinations 

Single-phase, two-wire 
systems, 2-pole cirevit 
breaker with one trip 
coil and one current 
tratsformer. 

Two-phase, four - wire 
systems, without inter- 
cuit breaker with two 
trip coils and two current transtormers 

Three-phase, three-wire systems, with un- 
grounded neutral, y-pole circuit breaker 
with two trip coils and two current trans 
formers. 

Three-phase, three-wire systems, with 
grounded neutral, 3-pole circuit breaker with 
two trip coils and three current transformers. 

Three-phase, four-wire systems, 4 pole 
cirewit breaker with two trip coils and three 


current transformers 
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Condit Electrical Mfg. Co., South Boston, Mass. 


Manufacturers of Electrical Protective Devices 


Akron, 323 Ohio Bldg. a 1309-10 Union Trust 
i . 8. : ; 
Seotciien. og Cad, Ohio, 1417 Iluminat- 
ing g. 
Bufisis, 604 Electric Bldg. Dallas, 408 South Ervay St. 
Charlotte, N. C., Commercial Denver, 1621 Seventeenth St. 
Bank Bldg. Detroit, 617 Ford Bldg. 
Chicago, 19 South Fifth Ave. — City, Mo., 1513-A Grand 
ve. 


Los Angeles, San Fernando Bldg. 
Miami, Fla., 329 Thirteenth St. St. Louis, La Salle Bldg. 
Minneapolis, 716 McKnight Bldg. Salt Lake City, Utah, 216 Judge 


Bidg. 
“—— La., 818 Hennen San Francisco, 583 Howard St. 


J Seattle, 309 First Ave., South. 
New York, 39 Cortlandt St. Washington, D. C., Conduit Road 
Philadelphia, 929 Chestnut St. 


& Elliott St., N. W. 
Northern Electric Company 


UMITED 
Sole Distributor for the Dominion of Canada, Montreal, Halifax, Ottawa, Toronto, Winnipeg, Regina, Calgary, Vancouver. 


OHANTOLETAFEEUGAATTOSACTTONOT UPRNOPUOTU DTA DOMNAEREEASNLULATONAAEUUNOU UEDA OAL GA AAGUE HAAG EASG ATTEN TNCs TNANAS ASEAN ATAU UNA ASAE LUOUOAESGEEOAOOEOTOSNESLL TA 


€ONDIT;: the Synonym of Safety in Electrical Protective Equipment 


Pittsburgh, Pa., 706 May Bidg. 
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ORANGEBURG 
FIBRE GONDUIT 















For Big Jobs where 
Dependability is Vital 


In no service application of conduit is de- 
pendability more vital than where used for 
the protection of railroad signal wires. Obvi- 
ously a railroad company in placing an order 
for a great quantity of conduit for such service 
would surely specify a conduit of MAXIMUM 
dependability. The railroad making the above 
installation has purchased and placed in service 
over 1,500,000 feet of ORANGEBURG Fibre 
Conduit. See the point? 


Get BOOK E. 


THE FIBRE CONDUIT 
COMPANY 
ORANGEBURG, N. Y. 














New York 


Boston 








Chicago San Francisco 
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Northern White Cedar Poles 
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Ohio State Telephone Company Lines at New London, Ohio. 


The lines illustrated here are from 15 to 20 years old. 
Built of Northern White Cedar Poles. 


Note the load they carry. Note the long service these 
poles have already given. 


The Test That Tells Is the Test of Every Day Service. 


Northern White Cedar Poles Make 
The Sturdy Attractive Line 


Sold under the specifications of the Northern White 
Cedar Association which insure a high standard of 
quality. 


Northern White Cedar Association 


Lumber Exchange, Minneapolis 
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I-T-E 
CIRCUIT BREAKERS 


In times of stress like the present, figure 
up the cost of fuses and see if you do not 
reach the conclusion that the highest 
priced (and best) circuit breaker on the 
market is an economy rather than an ex- 
pense. JI-T-E Circuit Breakers are not 
sold on price, but on the basis of econ- 
omies resulting from their use. 


THE CUTTER CO., Philadelphia 


Will not Freeze Up 
Burke Horn Gap 
Switch 


Sleet Hood completely covers Flexible 
Leaf Brush Contact, Toggle Joint in Arm 
gives Increased Reliability of Break. 


These two cuts show the main contact 
of the Burke Horn Gap Switch. The 
lower cut shows the contact closed— 
Sleet Hood removed. 


Railway & Industrial Engineering Co. 


Sales Office Works 
PITTSBURGH, PA. GREENSBURG, PA. 


New York Representative, No. 2 Rector Street 
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JUST ANOTHER 
WAY TO SPELL 










Consider 
These Advantages 


Tamperproof and Foolproof Features 
Safeguarding of Revenue 

Continuity of Service 

Prevention of Unauthorized Interference 
Safety to Life 

Elimination of Fire Hazard 

Uniformity of Service Equipment 
Accessibility for Repairs and Tests 
Economy of Installation Expenses 
Prevention of Overfusing 





10-20-50 and 100 Ampere Sizes 


Unexcelled for.test sets, meters, transformer 


| 
| 
| 
: Plain or INSULATED 
| 
| 


and motor test floors, shop test benches, college 

and commercial laboratories, motion picture | 

projection work and storage battery charging. | 
| 
| 


Free sample—use company letterhead or state 
your position. 


Now try them 
and be convinced 


Write for a copy of our new catalog 


| R. S. MUELLER & CO. | 


i} e e WY), METROPOLITAN ENGINEERING COMPANY 
| 424 High Ave., Cleveland, Ohio Thirty-five Vestry Street —New York City. 
8.9, era Tess ae entat ve: Met eke tie at ae ta ; ne 























































A Speed-Indicator for 
Permanent Mounting 
| That Requires No Belt 
| Gears or Electrical Con- 
| nection 





This is one of the Two UNIQUE AND 
EXCLUSIVE FEATURES of our 


Frahm Vibration Tachometers 


It is only necessary to screw the in- 
strument (on a special bracket which we 
supply, if desired) to the base or other 
suitable part of a Steam Turbine, High- 
Speed Pump, Generator, Motor, etc., and 
that is “all there is to it!” 


And the second “feature” is the prin- 
ciple upon which Frahm Tachometers 
operate ; namely, a set of steel reeds (like 
a series of tuning forks) tuned in reso- 
nance with vibrations represented by the 
speed of the machine to which the instru- 
ment is fastened. 


There are no springs or other delicate 
internal parts, and the high initial accu- 
racy is sustained during long periods of 
continuous duty. 





May we send you a copy of illus- 
trated Catalog 856, which tells 
about Frahm Tachometers? 





JAMES G. BIDDLE 


1211-13 Arch Street, Philadelphia 


———————E————_——————E—_——E See 
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Columbia 
Type “‘C. S.”’ Induction 
Watt-Hour Meters 


Alternating Current 
Switchboard Model 


The general appearance of the Co- 
lumbia type “C.S.” meter is most 
attractive, as will be seen from the illus- 
tration. The case is of heavy plate glass 
with beveled front. The base plate, coils 
and the like are dead black, discs are 
*. natural aluminum, and all parts capable 
of being plated are polished black nickel. 

The case matches that of the Co- 
lumbia direct current type “S.A.” meter, 
which is of advantage where both A. C. 
and D. C. meters are to be mounted on 
the same switchboard. 


Type “C.S.” meters are furnished both 
for single and polyphase circuits and, 
with appropriate current and voltage 
transformers, for all capacities and 
voltages. 

The mechanism is of the induc- 
tion type, of course, and the ex- 
cellent design results in a meter 
of high torque and high ratio of 
torque to weight—in other words, 

high efficiency. The combi- 
nation in the one device of 
correct design, high quality 
materials, careful calibra- 
tion and rigid inspection is 
assurance that any 
Colum bia type 
“CS.” meter will 
do its work prop- 
erly —and_ continu- 
ously—with a mini- 
mum of attention. 

Bulletin No. 96 
gives the details. 
Send for it. 


Roller-Smith Company 


Main Office and Export Dept. 


233 Broadway, New York 


CHICAGO FACTORY CLEVELAND 
Monadnock Block Bethlehem, Pa. Williamson Bldg. 
able Bldg. 






CITY.....-.------600 East 15th St. 
MINNEAPOLIS....1st Nat.-Soo Line Bldg. 
Msrécivetanseuae Drexel Bldg 


Bldg. 
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The why 








The 
End-on 


Contact 
Brush 





Upper End of Brush Just Making Contact Brush Closed, Showing Extent of Wiping 


G-E air circuit breaker brushes are so constructed and 
mounted that they possess an inherent tendency to 
retain exactly the curvature required. The laminations 


will not spring out of shape when the breaker is closed. End-on contract 
under heavy 
When the breaker is closed, each lamination makes pressure 
end-on contact under heavy pressure uniformly dis- —High electrical 
tributed over the entire end surface. efficiency 
These features are largely responsible for the high eee 


' oy Se heating 
electrical efficiency shown by G-E air circuit breakers. 





SET it—then FORGET it 


ee * 
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“Here’s Your Power” 
Shipped from Stock 















Small RI 
Single Phase Motors 


are meeting many rush demands for 
power. The machinist needs an- 
other tool grinder, the carpenter 
adds a band saw, the new shoe repair 
shop around the corner requires a 
motor—in short, small shops every- 
where must have power. 









The simplest and the quickest way 


is to drive each new machine by a 
Type RI Motor. 










No line shafting necessary —no 
waits. Just call up the nearest G-E 
office or Motor Agency and ask fora 
stock shipment on a 4, % or % 
horsepower RI Motor. The power 
will soon be on the job. 
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Se ee ee 


Ole ctric Showaail Zin 
under the Microscope 


The inordinate strength, the durability and the uniformity of the Electric- 
ally sherardized coating on steels is not generally understood. To explain 
these facts a microphotograph is shown in the insert at the left. 















A piece of polished steel was electrically sherardized, cleaved to show the 

connection. between coating and steel then magnified and photographed. Note 

| the even thickness of this coating, particularly at the corner. Electric sherar- 
dizing made this possible. 









The black line between the coating and 
the steel is the juncture of the two sub- 
stances. Small as it is shown, this juncture 
has been magnified 150 times. 









The process of Electric Sherardizing, 
patented by the General Electric Company, 
supplies the means for successfully coating 
articles against rust. The final weatherproof 
coating, if desired, can be given a polish 
equal to nickel plating. 











' Write our nearest office for 
particulars relating to your 


own conditions. Ask for Bul- 
letin 48926. 









ELECTRIC SHERARDIZING PLANT AT SCHENECTADY 
ed Ete: 4 gr sitll ise rg 














DECEMBER 29, 1917 


Errors in inspection ° 


ELECTRICAL WORLD 33 


C40 
oi 


7 


EDISON 
MAZDA 


His Only 


Rival 


do down 


when MAZDA C does up! 


POILAGE and waste due to errors in in- 
spection slow up the whole plant, cut down 
production and increase operating costs. 


Now that labor is so scarce and production 
facilities are strained to the limit, everything 
possible should be done to increase the unit eff- 
ciency of men, save unnecessary spoilage, 
waste of materials, and damage to equipment. 
A prime necessity is adequate artificial light. 
Edison Mazpa C and Mazpa C-2 Lamps are 
the latest development in lighting. 
Mazpa C is a specially developed lamp for 


commercial and industrial use. It is excep- 
tionally powerful and allows night-time pro- 


duction to proceed with daytime efficiency, in- 
doors and out. 

Mazpa C-2 is a high power lamp with a blue 
glass bulb, designed especially for use where 
color comparison is necessary under artificial 
light. 

The great need for increased production and 
the elimination of wumnecessary errors and 
waste resulting from poor lighting should 
prompt every Edison Mazpa Lamp Distributor 
and Agent to urge the immediate adoption of 
these new lamps. 


EDISON LAMP WORKS 
of General Electric Company HARRISON, N. J. 
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When you put your 
money into KERITE 
you make an investment 
in service. You domore 
than buy conductors, in- 
sulation and protection. 
You obtain the best pos- 
sible combination of the 
most desirable qualities 


1 in permanent form. 


| "| KERITE remains long 


after the price is for- 


SR 


' When you buy 


OKONITE In- 
sulated Wires 
and Cables you 


do not just ex- 
pect good serv- 
ice-—you get it. 


THE OKONITE CO. 


501 Fifth Avenue 
New York 
General Western Agents 


CENTRAL ELECTRIC CO. 
Chicago, Ill. 


"Ith ma 
WIRES x CABLES 


THE BEST FOR EVERY PURPOSE 


Beer Ee NL 
WIRE CO. 


JONESBORO, IND. 
CHICAGO BRANCH: 
210 S. DESPLAINES ST 
la ALE t On ttt RIE 
THOMAS. & BETTS @105 HUDSON ST..N.Y 


Steel Taped 
Cables 


MAXIMUM PROTECTION IS OBTAINED BY 
APPLYING THE TWO STEEL TAPES 
SPIRALLY IN OPPOSITE 
DIRECTIONS 


You will be interested in samples 


and prices 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
201 DEVONSHIRE ST. BOSTON 
CHICAGO —s SAN FRANCISCO 
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ondensit 


Withstands Oils in fact this 
and Chemicals 27 Greco 


Slops aroulrid 
INnall kinds of 
chermcals atid 


Its Just as 
goodasever 





















Oil is “bad medicine” for a great many 
insulating materials, but oil means nothing to 


CONDENSITE. 


Why, you could leave a piece of CONDENSITE 
MOLDED INSULATION in a bath of oil for a 
week—or a year either—and not hurt it a bit. 


In fact, as we here illustrate, implements devised for the agita- 

tion of chemicals are now manufactured from CONDENSITE. 
And we think that answers the question as to whether oils and 
chemicals can injure CONDENSITE Molded Insulation. We guess 
NOT! 


And CONDENSITE Molded Insulation has every other property a good 
insulating material should have. Get the facts. 


Chemical 
Agitator 
Made of 


Condensite 





2008 





( Ondensite Company of America) 





W. G. ABBOTT. Jr. 


Research Engineer 


€ Electrical 
inventions Chemicel 
Special Machinery Mechanical 


Laboratory, Wilton, N. H. 


l’rocesses 


AMERICAN DISTRICT STEAM CO. 
Engineers and Contractors 
for 
Central Station Heating Systems 
General Offices and Works: 
NORTH TONAWANDA, N. Y. 


Chicago New York Seattle 


THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil— Mechanical 

105 So. La Salle Street, Chicago 
111 Broadway, New York 


WILLIAM A. BAEHR 


Consulting Engineer 


Gas and Electric Plants 
Design, Construction and Operation 
Valuations and Reports 


People’s Gas Building, Chicago 





FRANK G. BAUM 


Consulting Engineer 


Hydro-electric developments. 


1902 Hobart Bldg., San Francisco, Calif. 





J. W. Beckman H. E. Linden 


BECKMAN & LINDEN ENGINEERING 
CORPORATION 


Pe , - . . ~ 
Chemists—Engineers 
Investigations and reports on hydroelectric developments 
and power utilization for electrochemical and other indus 
tries. Special study made of industrial possibilities ot ad 

jacent raw materials Financing and manayement 


Balboa Bldg., San Francisco, Cal. 


H. M. BYLLESBY & CO. 


INCORPORATED 


hicago, Continental & Commercial Bank Bldg. 
New York, Trinity Bldg. 

Purchase, Finance, Construct and Operate 
Blectric Light, Gas, Street Railway and Water 
lower Properties. Examinations and Reports, 
Utility Securities Bought and Sold. 





R. D. COOMBS 


“ONSULTING STRUCTURAL ENGINEER 


TRANSMISSION LINES 
Designs & Reports 


30 CuurcnH St., NEw York 





HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


ELECTRICAL WORLD 


JAMES R. CRAVATH 


Consulting Engineer 
Illumination, Management and Operation of 
Electric Light and Power Companies. 


Telephone, Randolph, 7184. 


140 South Dearborn Street Chicago 


DAY & ZIMMERMANN, Inc. 


Engineers, Industrial Architects, Oper- 
ators, Public Utilities and Industrial 
Plants. 

Philadelphia, Pa. 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus and Supplies. 
Materials of Construction. Coal. Paper, etc. Inspection of 
Material and Apparatus at Manufactories. 


Soth St. and East End Ave., New York 





FARGO ENGINEERING CO. 


Jackson, Michigan 
HYDRAULIC ENGINEERS 


Specialize in the Design of Power Plants and 
DAMS ON SOIL FOUNDATIONS 





FORD, BACON & DAVIS 


Engineers 


115 Broadway 
New York 


New Orleans San Francisco 


FRANK F. FOWLE 


Consulting Electrical Engineer 


Chicago, II. 





GENERAL ENGINEERING & 
MANAGEMENT CORPORATION 
OPERATORS ENGINEERS 


Electric, Water, Gas and Ice Properties 
Examinations Valuations—Reports 
Engineering, Accounting. Lega! and Financial 
Departments 


141 Broadway, New York City. 





GRAVES ENGINEERING CO., Inc. 


Engineers and Operators 
INDUSTRIAL PROPERTIES 


and 
PUBLIC UTILITIES 
25 Pine Street New York 


JAMES N. HATCH 


* ° . 
Consulting Engineer 

Designs, Estimates, Specifications and Reports on Engin- 
eering Structures, Self-supporting Stacks, Coal Handling 
Machinery, Intake Tunnels for Power Stations, Heavy and 
Complicated Foundations and Caissons. 

Valuation, Appraisals and Financial Reports on Public 
Utility Properties. 


1390 Old Colony Building, Chicago 








Harris Trust Bldg. 


1454 Monadnock Bleck 





W. E. MOORE & COMPANY 


Chicago, Illinois. 








VoL. 70, No. 26 


D. C. & WM. B. JACKSON 


Engineers 
CHICAGO BOSTON 
248 Boylston St 
Plans, Specifications, Supervision of Construction 
General Superintendence and Management 
Examinations and Reports 
Financial Investigations and Rate Adjustments 


McMEEN & MILLER 


(Incorporated) 
Engineers 


Investigations, Appraisals, Reports for Financ- 


ing, Operating, Rate Adjusting of 
Public Utility Properties 


Chicago 





DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydraulic and Electric Developments, Water 
Supply, Reclamation Works and Flood Control. 


New York City, Equitable Bldg., 120 Broadway 





RALPH D. MERSHON 


Consulting Electrical and Mechanical 


Engineer 


Estimates, Reports, Plans, Specifications and 
Supervision of Electric Lighting 
Power Plants, Long Distance Power Trans- 
mission. 


80 Maiden Lane 


Railway and 


New York 











Engineers 


Reports— Designs—Supervision 
Public Service Properties 


Power Developments, Distribution and Appli- 


eation 


Union Bank Building. Pittsburgh, Pa. 





N. J. NEALL 


Consulting Electrical Engineer 


Examinations, Appraisals and Management 
Public Utilities and Industrial Plants 


12 Pearl Street, Boston, Mass. 





NEILER, RICH & CO., Inc. 


Consulting and Designing Engineers 
Railway Terminals—Industrial Plants 


Reports on Engineering Projects 
Appraisals and Valuations of Properties 


Manhattan Building, Chicago 


NORTON BIRD and WHITMAN 


William J Norton 


Paul P. Bird 
ENGINEERS 


Design, Construction, Rate Survevs, Preparation of Rate 
Schedules, Appraisals, Examinations. Reports. Special 
investigations of Public Utility Properties 


111 West Monroe St., Munsey Building, 
i Baltimore, Maryland. 


Ezra B. Whitman 


Fred Ophuls, M. E. Halbert P. Hill 
Pres. Vice-Pres. & Gen. Mer 
J. Harold McCreery, M. E., Sec. & Treas 


OPHULS, HILL & McCREERY 


Incorporated 

Engineers 
Power Plants, Industrial Plants, Mechanical Refrigeration, 
Ice Making, Reports, Specifications, Tests and Appraisals. 


112-114 West 42nd St., New York City 
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THE READ-DRESSER ENGINEERING 
COMPANY 
Incorporated 
Industrial Engineers 


Power and Industrial Plants, Underground and Overhead 
Transmission and Distribution Systems Reports, Specifi 
cations, Supervision of Installations. 


149 Broadway, New York 


SCOFIELD ENGINEERING CO. 
Consulting Engineers 


Gas Works 
Electric Railway 


. PERCY H. THOMAS 
Consulting Electrical Engineer 
Power Transmission. Design, Advice, 
Supervision Lightning Protection 

Special Investigations 
120 Broadway, New York 


Power Stations 
lydraulic Developments 


Philadelphia No. 





W. EDGAR REED 


Consulting Engineer 
Designer of Electrical Machinery. _ 
Estimates, Reports, Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 
trial and power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 


THE SOTHMAN CORPORATION 


Consulting and Constructing Engineers. 
Generation Transmission 
Distribution. 
40 Exchange Place, New York. 
Montreal, Transportation Bldg. 


UNDERWRITERS’ LABORATORIES 


Incorporatedl roo1. Established and maintained by the 
National Board of Fire Underwriters. For service—not profit 
W.H. MERRILL, President 
Reports on Devices, Systems and Materials having a bearing 
upon Fire Hazards or Accident Prevention 
Principal Office and Testing Station 
207 E. Ohio St., Chicago 
New York Office and Testing Station, 23 City Hall Place. 





Branch Offices Throughout United States and Canada. 


RUTHERFOORD & UPTEGRAFF THE J. G. WHITE COMPANIES 


Engineers—Contractors 
Financiers — Operators 


YOUR card in this space will be read 


; : . by men in need of engineering serv- 
Consulting Electrical Engineers ; 
ices—a larger number of them than 


43 Exchange Place, New York 


Pittsburgh, Pa. are reached by any other publication. Cldeahe 


London 




















Henry R. Stevens Robert L. Rockwell 


STEVENS & ROCKWELL 


Consulting Engineers 
Electric Power Plants, Transmission and Dis- 
tribution Systems, Electric Furnace Installa- 
tions and Operation, Elec. and Mech. Special 


Apparatus, 
Empire B'dg. Seattle, Wash. 


GARDNER S. WILLIAMS 


Consulting Engineer 


Water Power and Electrical Developments, 
Reports, Designs, Specifications. Surveys, Su- 
perintendence, Estimates, Appraisals. 


Cornwell Building, Ann Arbor, Mich, 
Corn Exchange Bank Bldg., Chicago, II. 


SANDERSON & PORTER 


Engineers 
Reports, Designs, Construction, Management 


Hydro-Electric Developments. _ 
Railway, Light and Power Properties. 


Chicago New York San Francisco 





SARGENT & LUNDY STONE & WEBSTER 


A. D. Lunpy Industrial Plants and Buildings 
James LyMan Steam Power Stations. Substations 
Water Power Developments Gas Plants 
Electric and Steam Railroad Work 
Transmission Lines 


BOSTON CHICAGO 


WOODMANSEE-DAVIDSON 
ENGINEERING CO. 


Engineers 


Continental & Commercial Bank Bldg., 
Chicago, II. ; 


FREDERICK SARGENT 
Wa. S. MONROE 


Engineers 
72 West Adams St. 


Chicago, II. NEW YORK 


Men are snapping up Second Hand Equipment 


Now—now—NOW is the time to ad- AND DOING IT AT BIG VALUE But now ite value hae imerensed by 
vertise YOUR Equipment—the equip- PRICES. bounds and 


ment you want to SELL or the equip- BEFORE this phenomenal sogee- present never 

ment you want to BUY— tunity arrived the Searchlight tiona—And 4 
Everyone is snapping up the tion was selling equipment and sell- Searchlight’s 

RBADY DELIVERY stuff now. ing it QUICKLY and PROFITABLY. ef the B 


Use the Searchlight— 


Vol. 70 

Industrial Trucks in Freight Congestion Relief. By F. C. Myers. .1186 
Adapting 220-Volt Circuits to 110-Volt Lamps, By J. R. Colville.1189 
Some Fundamental Problems of Industrial Control By C. E 

Clewell oc aa ce 
Providing the Power for Increased Production. By W.L.H. Doyle.1194 
Give Good Service 1183 
The Oil Engine as a Prime Mover 1183 
Engineering Research 
Money-Saving Method in Manhole Construction } ( 
Fuel Economy Suggestions for Employees of Plants............ 
Maximum Efficiency in Burning Fuel Oil 


Card Index ELECTRICAL WORLD, DECEMBER 15, 1917 


\pparent Dielectric Strength of Varnished Cambric. sy 
Kennelly and R.' J. Wiseman 
Methods of Determining 
Reyneau 
Types of Motors Designed for Different Loads. By C. E. Clewell. .1145 
Unusual Street-Lighting Practice for Small Towns 
Peculiar Case of Voltage on Supposedly Dead Feeder. 


iarles Seares 

The Engineer as Citizen 

Four-Wire Operation Helped by Good Grounds. 

Opinions on Present Underground Practice 

California Commission on War-Time Problems................. 1159 
Associated Manufacturers Meet War Service Committee 

War Service Committee Data on Capacity and Demand 

Figure Coal Shortage Now Equal to 130,000,000 Tons 

Engineering Students in Military Service 


Effect of Flatiron Load on the Curve for Tuesday 

General Power Situation Becoming More Serious.............. 
Water-Power Act Is Passed by United States Senate 

Methods of Procedure in War Industries Board 

Engineering Council Favors Draft Law Changes............... 





e War Service Committees of Associated Manufacturers...... Service Quickly Restored at Halifax 

: eee a - sepeneetnen re Power Small-Turbine Situation and Water-Cooling Data 

| Colisornte, Sosanrre = Inductive interference Edison Electric Appliance Company Is Incorporated 
i Changes Suggested at Power T est Code Hearing The Outleck fer 1918 Electric Fan Setste 
Meaning of Transportation Priority Order No. 5.............4. 1218 

j = ————————————————— - 
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FOR SALE 


60 CYCLE A. C. GENERATORS 


KVA. 


45 


50 


5634 


75 


75 


100 


100 


100 


120 


180 


Speed 


Westinghouse, single- 
phase, 1100 or 2200 


WS ticnndare ces 900 
Westinghouse, 2 - 
phase, rev. field, 2300 
ME aka rak teases 1200 
Westinghouse, revolv. 
field, 240 volts...... 1200 


Gen. Elec., A.T.B., 3- 
phase, rev. field, 2300 
WO xc ao ws cn euceae 1200 


Gen. Elec., 3-phase, 
rev. field, 2300 welts. 1200 


Elec. Mach. Co., 3- 
phase, rev. field, 2300 
Pr oe 


Fairbanks-Morse, 3- 
phase, rev. field, 2300 
re 
Ridgeway, 3-phase, 
revolv. field, 2300 


volts, direct connect- 
ed to Ridgeway en- 


900 


900 


Gen. Elec., ATB, 3- 
phase, 240 or 480 
Mi ackct ack beecnn 


Crocker-Wheeler, 3- 
phase, rev. field, 2300 
volts to Harrisburg 
PT ee 257 


Ww crtinghom, 
phase, rev. field | 2300 
volts to McEwen en- _ 


Westinghouse, 
phase, 2200 volts.... 


Westinghouse, 3 - 
phase, 440 volts..... 514 


720 


240 VOLTS D. C. GENERATORS 


Kw. 
34 
9 
12% 
20 
20 


30 
30 
30 


37% 
37% 


$ $88 


Speed 
Fairbanks-Morse. . . . 1950 
Milwaukee......... 575 
Western Elec. ......1425 


Gen. Elec., CVC....1 
Ideal, Interpole, 125- 


200 


250 volts, 3-wire....1150 
Westinghouse....... 950 
Sturtevant.......... 600 
C. & C., to Skinner 
engine. casa ae 
Ft Wayne, to Skinner 
engine. ; . 300 
Ww ilialanii Pas eteceton 675 
Ft. Wayne, to Ideal 

er er ee 310 
Westinghouse, 

to Fleming engine... 350 
TOME. 5 vccsncune 900 
DM ickassknnd<ass 650 
Western Elec. to 

Ideal engine........ 280 
Ft. Wayne, to Haber- 
corn engine......... 275 


KW. 


o 


_— het 
— = ttt ~~ = 


Ce ed 


_ 


~ 


oe = = 





2 
1 
1 


55 


75 


110 
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Speed 
Ft. Wayne 125-250 
Pi Eras ace iass 
Western Elec., 125- 
250 volts, 3-wire, 
double-commutator. . 
Thompson-Ryan, to 
Ridgeway engine.... 


Gen. Elec. to Buffalo 
Forge engine....... 260 


950 


750 


275 


220 VOLT D. C. MOTORS 


iy 


eet 


=P. 


z 


PS 


x 


1 


w 


oOww ww 


% 


Speed 
Western Elec....... 1300 
Holtzer-Cabot...... 1300 
PEE ci sicaemewees 1200 
ES cence 1200 
Sprague-Lundell.... .1200 
Western Elec....... 1150 
Jenney, vertical.....1125 


Western Elec.,...... 900 


Watson, vertical.... 900 
Jenney, vertical. .... 850 
Gen. Elec., variable 

DOR bss ccacwe 500-1500 
oe eer 1700 
Allis-Chalmers...... 1600 
Re 1975 
Crocker-Wheeler. . . . 1800 


Bartz - Wygand & 


WLS 6.6cosccweess 1500 
Robbins & Myers. ..1500 
4 Browning, comp... .1240 
Crocker-Wheeler. ... 750 
Imperial, interpole.. 750 
PR oon a cs panics 400 
a” eee 1800 
THIS 4s cea wenen 1800 
re ee pee 1550 
UNIS: SGiess'a'y asia 1300 


Gen. Elec., series, full 


load speed.......... 1050 
Holtzer-Cabot....... 1000 
Crocker-Wheeler.... 700 
DOCS. 65005 3 500 
Gen. Elec., CVC, 

variable speed. .. 750-940 
Western Elec....... 1100 
ES io Wier a come wares 1825 
Westinghouse....... 1800 
CONG. TOE s nw wnccanes 1800 
Sprague-Lundell..... 1600 
Sprague-Lundell.....1250 
Western Elec....... 1200 
eee 1000 
PE Sincsnuaaen 850 
INS disso crates ee 800 
Gen. Elec., variable 

WOE os 50 5 «5000 500-1500 
Pee 425 
Jantz & Leist....... 900 
Westinghouse, inter- 


pole, variable speed. 


600-1200 
Milwaukee......... 350 
OM EENOO Sk a sacenn 1650 
Gem. Bileo. . so. ccuas 1650 


Gen. Elec., interpole, 


WB V Css cc ccecco 100 
Crocker-Wheeler.... 950 
DG <i vaawk swede 925 
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oe WS 


— ett tt Ot 


~~ 


~ oe = & tO 





H.P. 
7% 
7% 
7% 
7% 
7% 


7% 
7% 
7% 


8% 
10 


10 
10 
10 


10 
10 
10 


10 
10 


10 
10 


10 
15 


15 


15 
15 
15 


15 


20 


20 


20 


20 


25 
25 


25 


30 
30 
30 
35 
40 


40 






Speed 
Sprague-Lundell..... 1050 
STRGE s65isscocs 900 
Allis-Chalmers...... 875 


Crocker-Wheeler.... 875 


Gen. Elec., Interpole, 


WIIG, 66k cewens 825 
WS os 5k cakes 810 
Gen. Elec., series, 
Re oc kin ee cases 800 
Gen. Elec., series, full 
load speed.......... 750 
Northern, interpole, 
variable speed. ..600-900 
Sprague - Lundell, 


eomp., printing-press 
Western Elec....... 


Roth, MP, Advance 
2- stage centrifugal 


ON ai wes niccsvet 1350 
Ra cann codebase 1300 
DAMM cds bi saaeeee 1200 
Richmond.......... 1200 
Sprague-Lundell 1010 
MME. Soidawi saaee 1000 
Rs aia cavaseews 950 
POE 2 o ctiad Cece 950 
aos Cees 825 
PIOTUNM. 65sec aes 650 
Ft. Wayme......... 575 
Milwaukee......... 450 


Sprague, single-stage 
Advance centrifugal 


Obits ewesnaae 1325 
Western Elec., comp.1250 
Allis-Chalmers...... 800 
PRN ss ah gcnie os 725 
OMB ssc ods ous 730 
Northern....... cass CFS 
Gen. Elec., MP, se- 

NR 5668s cata 600-2200 


Thompson-Ryan, in- 
terpole 


Jenney, MP, vertical 
shaft 


Sprague, 6-pole, 2- 
stage centrifugal pump750 
C. & C. double-com- 


mutator, double-speed. 
250-500 


Gen. Elec. CL...... 1900 


Gen. Elec., interpole, 
type CVC, comp....1000 


Gen. Elec., crane or 


hoisting motors, V.. 625 
CR sci xeded 875 
DORM So dst 2c ses 575 
Western Elec....... 540 
Sturtevant... ........ 525 
DUNN o ha eens xeon 900 
Westinghouse, MP, 

WE Beis662 sk ives 750 


HP. 


45 
1 60 
60 


1 60 
1 62% 


H.P. 


» «A 
» 3 


1 1% 


: @ 


~ 
o 


a) 
aa 
XK 


a1 
KK 


& 


1 110 
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America’s headquarters for second 
hand electrical machinery thoroughly 
overhauled — practically new — Send 
for our ‘‘ Monthly Bargain Sheet’’ 
showing complete stock and net prices 
—We have a remarkable stock for 
immediate delivery. 


Speed 
Westinghouse, MP, 
type S, comp., with 
extra armature..... 
Holtzer-Cabot, MP.. 77 
Triumph, MP, comp. 750 
Ft. Wayne, 6-pole, 
Syne, PEP. isin cue 
Card, MP, comp.... 


Gen. Elec., series, 
crane or hoisting mo- 
tor, on Bull... .600-1700 


500 VOLTS D. C. 


Sprague-Lundell, se- 
ries, full load speed. 800 
Westinghouse, MP, 
SU Ws wisecenarvad 2000 


Gen. Elec., type CE.1800 
Western Elec., type 

PONE kc Eaeesuceuss 1300 
Gen. Elec., type CE. 1200 


Crocker-Wheeler, MP, 
form F, comp 


Crocker-Wheeler, MP, 
WRN Bos ek Rasnaccaes 
Gen. Elec., MP, type 
Rai oe keacees tae. 
Ft. Wayne, MP, type 
i Nd 55 ewcies 
Sprague-Lundell, 
GUPe chad aweuk cow ee 800 
Jenney, MP, vertical 
shaft comp......... 1250 
Gen. Elec., 6-pole, 
type CL, form B.... 
Westinghouse, MP, 
type S, comp....... 
Westinghouse, 
type M 
Gen. Elec., 
type CL, 
speed, with G.E. type 
R28 drum-controller 

and resistance... . 780-390 


Gen. Elec., 6-pole, 


750 
825 


800 


Wayne, 6-pole, 
type LB, comp...... 


25 CYCLE 


3 PHASE GENERATORS 


KVA. 


1 300 


2 


Speed 
on. Elec., 6600 volta, 
150 kw. Gen. Elec., 
rotary converters, 3- 
phase, 25-cycle, 372 
volts, a.c. to 600-volt, 
250-amp., d.c...... . 750 
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IMMEDIATE SHIPMENT 


2—1000 K.W. (40° C.) Westinghouse Horizontal Turbo Units; 2 or 3 


phase; 60 cycle; 2300 volts; 1800 r.p.m. 
Bronze blading. 


steam pressure. 


1—6000 sq. ft. Surface Condenser. 


1—Motor Driven Circulating Pump. 
1—Worthington Dry Vacuum Pump. 
1—Hot Well Pump and 2 Oil Pumps. 


2—Panels and Connecting Cables. 


Condensing duty 150-200 Ibs. 


Also following auxiliaries: 


All intermediate steam, water and oil piping, including 2 steam bends and 


2 free exhaust valves. 


ARCHER & BALDWIN, Inc. 


114-118 Liberty St., New York City 


TELEPHONE 4337-4338 RECTOR 


Meters for Sale 


2 5 amp., 110 v., 3 ph., 4 wire, type C, Westinghouse. 


49 10 amp., 110 v., 3 ph., 4 wire, type C, Westinghouse. 
31 20 amp., 110 v., 3 ph., 4 wire, type C, Westinghouse. 
16 40 amp., 110 v., 3 ph., 4 wire, type C, Westinghouse. 


50 amp., 110 v., 2 wire, single ph., type H, Sangamo. 
100 amp., 110 v., 2 wire, single ph., type H, Sangamo. 
10 amp., 110 v., 4 wire, 3 ph., type H, Sangamo. 
20 amp., 110 v., 4 wire, 3 ph., type H, Sangamo. 
40 amp., 110 v., 4 wire, 3 ph., type H, Sangamo. 
50 amp., 220 v., 3 wire, D.C., type D5, Sangamo. 
100 amp., 220 v., 3 wire, D.C., type D5, Sangamo. 


wrrww-0 bh 


The Milwaukee Electric Railway & Light Co. 


Public Service Building, Milwaukee, Wis. 


200 K. W. Hydro-Electric F Plant 


Can Deliver Immediately 


200 K.W. General Electric Generator, 3 Phase, 60 
Cycle, 2300 Volt, 720 R.P.M. Direct connected to: 
Victor-Francis water turbine, designed to operate 
on 110 lbs. pressure with Lombard Oil Pressure 


Governor complete with exciter and switchboard 
with all instruments, including voltage regulator, 
7700 ft. of 36” wood stave pipe line, 50 miles of 
No. 6 medium hard drawn bare copper wire, 3—75 


Kva. Step- ~ transformers, 2300 to 16,500 volts. 
3—75 Kva. St 
volts. 


The Morse Brothers Machinery and Supply Company 
Denver, Colorado 





ep-down transformers, 16,500 to 2300 | 


39 


Harold R. Wilson Machinery Co. 


ELECTRIC & STEAM MACHINERY SECOND HAND 


Federal Reserve Bank Bldg. 
St. Louis, Mo. 


DIRECT CONNECTED D. C. Units 125-250 VOLTS 


K.W. Make Volts Poles =. Make Pngine 
800 G.E. 250 .. 100 23&48x48 MclI. & Sey. 0.0. 
600 G.E. 250 .. 120 22&44x36 Mcl. & 8S. C.C. H. 
550 Allis 240 16 100 22&36x42 Allis C.C. H. Cor. 
2—500 Ft. Wayne 250... 90 22&38x48 Bates C.C. Cor. 
500 C. W. 250 .. 90 22&38x48 Hamilton ©.C. Cor. 
-300 Goodman 250 8 150 19&32x24 McEwen T. C. H. 
300 C. W. 250 .. 100 22x42 Allis Corliss 
250C. W. 125/250 ++ Ball-Wood Tand. Comp. 
2—200 Sprague 125/250 .. De Laval Cond. Turbines 
200 Ridg. 275 8 180 21x22 Ridgway 
200 C. W. 250 12 178 14&25x21 Buckeye T. C. Hor. 
160 G.B. 250 .. 230 18x16 Ames 
150 G.E. 250 .. 100 14&22x36 Tand. Comp. Cor. 
150 De Laval 125/250 .. 900 De Laval Condensing Turbine 
8—150 Allis , ee .. 16x24 3 cyl. Diesel Oil 
100 Westge. 250 .. 265 Ideal Engine 
8—100 C. & C. 250 .. 200 9&18x21 Fitchburg T. C. 
2—100 C. W. 250 .. 250 Erie Ball Compound 
80 F.-M. 250 .. .. 12&18x13 Chand-Taylor T. O. 
2— 75 Westge. 250 .. 270 14x14 Payne Automatic 
75 Westge. 250 .. 800 12&20x12 Westge. Vert. 
60 C. & C. 250 .. 275 Ideal 13x12 
50 Westge. 125/250 .. 300 Erie Ball Simple 
ENGINES—BOILERS—A. C. & D. C. MOTORS 
GENERATORS 


This is only a partial list. Send for complete one. 


2—100 KW. A. C. TURBO UNITS 


2—100 KW., G.E.-Curtiss A. C. Turbo Units, 2200-440-220 
volts, 3 phase, 60 Cycles, 3600 Rev., with Exciters. Per- 
fect condition. Available immediately. One non-condens- 
ing, without Condenser; the other condensing type fitted 
Tere : Baragwanath Surface Condenser with Pump 

x8x9. 


We will quote attractive prices on the above. 














ELECTRICAL WORLD 


SEARCHING SECO“ ye 


New Rotary Converter Sub-Stations 


3—200 KW, 1200 RPM, interpole 60 cycle rotaries, each with three self- 
cooled transformers, 2300 or 4000 volts, to 275 volts direct current output, 
with complete switchboard equipment. 


New Slip Ring Induction Motors 
15 to 200 HP, various speeds and voltages, with drum type controllers. 
The larger motors are 2200 volts. 


Two Phase Induction Motors 


Have large stock of these, practically new. 


Belt Driven Railway Generator 
300 KW, 550 volt, 450 RPM, 3 bearing. 
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Direct Current Engine TypeGenerator 


990 KW, 250 volt, 130 RPM. 


300 KW Turbo Generator and Exciter 


complete with condenser, pumps, switchboard and piping 


All of the above equipment for immediate shipment 


Rector 3866-3867 


LEO A. PHILLIPS 


Steam and Electrical Equipment 


90 West Street, New York City 


6,500 K.W., 25 CYCLE TURBO UNIT 


IMMEDIATE SHIPMENT FROM STOCK 








6500 K.W. (Normal 
Rating) Allis-Chalm- 
ers Condensing Turbo 
Unit, 3 Phase, 25 
Cycle, 6600 Volts, 4 
pole, 750 RPM., 175 
lbs. gauge pressure 
at throttle 28’ vacuum 
referred to 30’ baro- 
meter. 


Detailed Specifica- 
tions and Dimension 
Prints will be fur- 
nished upon request. 


We have on hand 


all classes of 


== =| Power Machinery 


MACGOVERN ¢ & COMPANY, INc. 
114 Liberty Street Ci ee 





New York, N. Y. 








| 
| 
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POWER MACHINE 


MacGovern & Company, Inc. 





OIL AND GAS ENGINE UNITS 
FOR PROMPT SHIPMENT 


|ALTERNATING CURRENT UNITS— 
60 CYCLE 


8—800 KVA. Allis-Chalmers generators, 3 phase, 60 cycle 
480 volts, 150 RPM., each direct connected to a 28” x 
36” Mesta single tandem, horizontal, double acting 4- 
cylinder producer gas engine. 

4—535 KW. Allis-Chalmers generators, 3 phase, 60 cycle, 
480 volts, 150 RPM., each direct connected to a 24” x 
36” Allis-Chalmers tandem double acting producer gas 
engine. 

1—340 KW. Westinghouse generator, 2 phase, 60 cycle, 
440 volts, 325 RPM., direct connected to 23%” x 33” 
Power Mining Cach. Co. gas engine. 

1—300 KW. General Electric generator, type ACC, 
phase, 60 cycle, 550 volts, 164 RPM., direct connected 
to two 16” x 24” 3-cylinder Diesel oil engines, vertical] 
type. Complete with all accessories, including com- 
pressor, air bottles, etc. 

1—300 KW. General Electric generator, type ATB, form 
B, 3 phase, 60 cycle, 2300 volts, 450 RPM., belted to 
two 16” x 24” 3-cylinder Diesel oil engines, vertical 
type, 167 RPM.,. complete with all accessories, in- 
cluding compressor, air bottles, etc. 

1—300 KW. General Electric generator, 3 phase, 60 cycle, 
600 volts, 164 RPM., direct connected to two 16” x 24” 
3-cylinder Diesel vertical oil engines. 

1—160 KW. Fort Wayne, type QRT, generator, 2 phase, 60 
cycle, 2300 volts, 164 RPM., direct connected to 16” x 
24” American Diesel oil engine, 2-cylinder, vertical. 
With Ingersoll-Rand compressor, air bottles, etc. 

1—160 KW. Fort Wayne tyne QRT generator, 2 phase, 60 
cycle, 2300 volts, 164 RPM., direct connected to 16” x 
24” American Diesel oil engine, 3 cylinder, vertical, 
with Ingersoll-Rand compressor, air bottles, etc. 

1—150 KW. General Electric type ATB generator, 3 
phase, 60 cycle, 600 volts, 164 RPM., direct connected 
to 16” x 24” American Diesel oil engine, 3 cylinder, 
vertical, complete with air compressor and all aux- 
fliary equipment. 

1—125 KW. General Electric generator, type ATB, form 
M, 3 phase, 60 cycle, 240 volts, 200 RPM., direct con- 
nected to 14” x 21” 3-cylinder Diesel vertical oil en- 
gine, complete with compressor, air bottles, etc. 

1—100 KW. Fort Wayne generator, 3 phase, 60 cycle, 
240 volts, 225 RPM., direct connected to 12” x 18” 3- 
cylinder American Diesel vertical oil engine, complete 
with air compressor and all auxiliary equinment. 

2—85 KW. units, each consisting of one 85 KW. Stanley 
generator, 2 phase, 60 cycle, 2400 volts, 225 RPM.., 
direct connected to 12” x 18” 3-cylinder vertical Diesel 
oil engine, complete with Ingersoll) Rand 2-stage air 
compressor, air bottles. etc. 


DIRECT CURRENT UNITS 


1—160 KW. Allis-Chalmers-Bullock generator, 250 volts, 
160 RPM., direct connected to 16” x 24” Diesel 
3-cylinder vertical oil engine, complete with air com- 
pressor, air bottles, etc. 


2—150 KW. units, each consisting of one 150 KW. Fort 
Wayne type MPL generator, 250 volts, 165 RPM., 
direct connected to 16” x 24” Diesel 3-cylinder vertical 
oil engine. 

1—130 KW. Crocker-Wheeler type CCD generator, 250 
volts, 225 RPM., direct connected to a Buffalo twin 
tandem gas engine, size No. 16, built by Alberger 
Pump & Condenser Cvo., complete with all accessories. 

1—125 KW. General Electric generator, 550 volts, 180 
RPM., direct connected to 17” x 27%” De La Vergne 
horizontal, 2-cylinder oil engine, with all accessories. 

1—100 KW. Triumph, 250 volt, 700 RPM., belt driven by 
——_ Miller 2-cylinder horizontal gas engine, 180 
R ; 


OIL ENGINES 


1—American Diesel vertical oil engine, 2-cylinder, type 
A, size 16” x 24”, complete with compressor, pump, air 
bottles, piping and all accessories. 

1—180 HP. De La Vergne oil engine, type FH, consisting 
of two 90 HP. twin engines, 190 RPM. 

1—150 HP. Fairbanks-Morse oil engine, 14%” x 18”, 
3-cylinder, vertical, 250 RPM., with pulley 62” dia. x 
20%” face, complete with air compressor and all ac- 
cessories. 

1—120 HP. Diesel oil engine, 12” x 18”, 3-cylinder, vertical, 
with flywheel on either end of shaft, shaft extension 
for coupling to generator. 

1—90 HP. Meeks & Weeks 4-cylinder oil engine, vertical, 
320 RPM., with flexible coupling for direct connection. 

1—50 HP. Fairbanks-Morse oil engine. 

1—50 HP. De La Vergne horizontal oil engine. 

1—44 HP. Fairbanks-Morse oil engine with National gas 
generator. oil burning carburetor for burning kerosene 
oil, 194 RPM., belt wheel 84” dia. x 14” face. 

1—25 HP. Fairbanks-Morse type B oil engine, 2-cylinder, 
vertical. 

1—15 HP. Fairbanks-Morse oil engine, type N. 


GAS ENGINES 


1—250 HP. American Crosley opposed cylinder gas engine. 

1—204 HP. Riverside tandem double acting gas engine, 
16” x 20”, fitted for natural gas. 

1—200 HP. American Crosley gas engine, opposed cylin- 
der type. 

1—100 HP. American Crosley gas engine, single cylinder. 

1—100 HP. Rathburn-Jones gas engine, 3-cylinder, verti- 


eal. 

1—60 i: Fairbanks-Morse gas engine, horizontal, 180 
RPM. 

1—60 HP. gas producer, also wet and dry scrubber. 

1—60 HP. Alberger gas engine, 14” x 14”, 2-cylinder, tan- 
dem comnound, 225 RPM., with two flywheels and all 
accessories. 

2—50 HP. International Harvester gas engines arranged 
with crutches for operating on same shaft. 

1—40 HP. Lazier gas engine, 190 RPM. 





We have on hand all classes of Power Machinery 





MACGOVERN & COMPANY, INC. 
114 Liberty Street, New York, N. Y. 
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No. H.P. Make 








3 1 Allis-Ch..... 
1 EP osc 
4 4 — yt 
1 al» 

2 2 Westgh 

3 2 Howell...... 
2 2 WE 

3 2 Westgh. 

1 3 Westgh 

2 3 Howell. 

1 3 W.E.. 

6 3 Allis-Ch 

4 3 Westgh. 

2 5 Howell. 

2 5 Westgh 

1 5 Westgh 

5 5 Allis-Ch 

3 5 Howell 

1 74% Westgh..... 
7 7% Westgh 

1 7% Howell 

2 7% Howell 

1 7\% Allis-Ch 

2 WE... 

3 7% W.E 

1 7% Allis-Ch.... 
3 7% Allis-Ch... 

1 8 Westgh..... 
1 7% Allis-Ch. . . 
2 10 Allis-Ch.... 
1 10 Allis-Ch..... 
5 10 Allis-Ch.... 
1 10 Howell... 

1 10 Allis-Ch.... 
3 10 Allis-Ch... 

3 10 = Allis-Ch... 
1 15 Westgh..... 
1 15 Wagner. 





















































































































































MOTORS—3-PHASE, 60-CYCLE, 220 AND 440 VOLTS 


os 


4000 










STAN DAR 


ELECTRICAL ne Vou. 70, No. 26 


7” 


We carry a large stock of Electrical Apparatus, Power House Equipment, Motors, and Air 
Our Resources of Materials and 


Work That Has Been STANDARD ized to 
PART OF OUR 


NOTE.—Ratings of our motors are bised on 40 deg. C. | MOTORS—3-PHASE, 60-CYCLE, 220 AND 440 VOLTS ; MOTORS—3-PHASE, 60-CYCLE, 220 AND 440 VOLTS 
unless otherwi.e specified. “R” | (Continued) (Continued) 
appearing in we HP, column indicates motors rated at 








| No. H.P. Make Type R.p.m. Avail» | No. H.P. Make Ty, R.p.m. = Avail- 
. AS Wes ecueas KT New 1200 Stock Y | 14 50 = Allis-Ch..... ANY New 900 1/7 Y 
1 15 Howell...... SC New 1200 Stock Y | 2 75 Westgh..... Cs New 1800 2/6 Y 
Type R.p.m. Avail. | 1 15 Allis-Ch..... AN New 600 Stock Y | 3 75 = Allis-Ch..... AN New 900 3/25 Y 
AM New 1500 Stock Y | 3 15 Allis-Ch..... ANY New 1200 3/25 | 1 75 Westgh..... CW New 720 12/31 Y 
K.Var.Spd.Used 600/1800 Stock | 3 15 Allis-Ch..... ANY New 900 3/25 1 75 Westgh..... CW New 900 12/31 Y 
CSA New 1500 Stock | 1 20 Westgh......CS New 900 12/30 | 1 S Wliiacdss M New 600 1/22 Y 
KT New 1200 Stock | 3 - of a KT New 1200 12/21 | 6 75 = Allis-Ch..... ANY New 900 3/25 Y 
New 1200 Stock* | 3 20° Wie desctactee New 1200 2/15 Y | 6 75 Allis-Ch..... ANY New 720 3/25 Y 
sc New 1800 Stock* | 2 ae. ee KT New 900 12/21 1 90R Westgh...... CW New 720 12/31 Y 
KT New 1800 Stock | 1 20 = Allis-Ch..... AN New 900 Stock 1 90R Westgh..... CW New 900 12/31 Y 
.CSA New 1800 Stock | 2 20 = Allis-Ch...../ ANY New 1200 Stock | 2 100 Allis-Ch..... ANY New 600 3/25 Y 
.CS New 1200 12/29 | 2 20 = Allis-Ch..... ANY New 900 Stock 1 Y | 4 100° Allis-Ch...../ ANY New 720 3/25 Y 
SC New 1800 Stock* | 4 a) KSS New 1200 Stock | 4 100 Allis-Ch..... ANY New 900 3/25 Y 
KT New 1800 Stock | 1 20 Weetzh...... HF Used 1200 Stock* | 4 150 AllisCh.....ANY New 720 §=63/25 Y 
..AN New 1800 Stock 1 20 Westgh...... HF Used 1200 StockR | 4 150° Allis-Ch..... ANY New 600 3/25 Y 
CS New 1800 Stock 1 20 G.E. sae Used 600 Stock R | 5 150 Westgh...... CW New 720 12/31 Y 
SC New 1200 Stock* | 1 20 Westgh..... HF Used 1200 StochkR | 1 150 Westgh...... CCL3bbd. Used 514 Stock 
cs New 1200 Stock | 1 20 Wagner..... BREL Used 900 Stock | 5 175R Westgh...... CW New 720 12/31 Y 
ye L ne 1800 Stock > | 2 20 Allis-Ch eal A} a _ 1200 3/25 | 4 200 Allis-Ch..... ANY New 600 3/25 Y 
AR New 1800 Stock | 2 20 = Allis-Ch.....: ANY New 900 3/25 _ ‘ 
SC New 1800 Stock | 3 25 Westgh..... CS New 900 12/31 3 aaa —— ~~ mom On 7 Y 
CCL Used 1800 Stock | 1 30 Westgh..... Cs New 1200 12/31 | 9 7% Westgh..... cs New 1800 12/17Y 
CS New 1800 Stock | 2 30 Westgh.. icon Qoue New 900 12/31 5 15 W estgh as cs New 1800 12/28 Y 
SC Used 1200 Stock | 6 — rr KT New 900 Stock* Y 6 15 Westgh..... cs New 1800 Stock* 
.8C New 1200 Stock* | 4 30 = Allis-Ch.....ANY New 900 3/25 | 9 25 Westgh..... cs New 1800 12/28 Y 
ANEL New 600 Stock | 2 30 = AllisCh.....ANY New 1200 3/25 | 4 — oe. KT New 600  Stock* 
KT New 1800 Stock* | 1 40 Westgh...... Cs New 1800 Stock Y | 4 25 Westgh ai cs New 900 Stock* 
KT New 1200 12/17 | 2 40 Westgh......CS New 900 12/31 | 3 309 WE... KT New 600  Stock® 
AN New 1800 Stock 5 ae KT New 900 2/15 Y cas eae 
AN New 900 StockY | 2 40 AllisCh.....AN New 900 3/15Y ao ASE, 15-CYCLE, 2200 VOLTS 
MSEL Used 720 Stock | 2 40 AllisCh.....:AN New 1200 3/25 | 1 100 WE........ M New = 750 2/15 
ANY New 1200 Stock | 2 40 Westgh.....CW New 900 2/15 | 1 150 W.E........ M New 750 2/15 
AN New 900 Stock* | 4 40 Allis-Ch...../ ANY New 900 3/25 Y oe. PHASE, a — 2200 VOLTS 
AN New 720 Stock Y | 2 40 AllisCh.....ANY New 1200 3/25 Y | 2 Re wowace M 900 3/15 
AN New 900 Stock* Y 1 50 Westgh..... Cs New 900 12/30 | 2 73 Allie. Ch =e ANY New 900 3/25 
SC New 1200 Stock Y | 9 a KT New 900 12/22Y | 1 tO Wee eciccd M New 720 3/25 
ANY New 1200 Stock | 2 50 ~=—Allis-Ch..... AN New 720 3/25 | 2 75 = Allis-Ch...../ ANY New 720 3/25 
ANY New 1200 3/25 | 4 50 = Allis-Ch.....AN New 900 3/25 Y oa? ee M New 600 4/12 
ANY New 900 3/25/18 | 1 50 Westgh..... CW New S00 18/417 | ¢ WO WiE.....<<<. M New 720 5/17 
cs New 1200 Stock* | 15 50 W.E........M New 900 2/1Y | 4 100° Allis-Ch..... ANY New 720 3/25 
.SC Used 1200 Stock R | 1 ae 2) eee M New 720 2/5Y | 4 100 = AllisCh.....ANY New 900 3/25 





K. W. G. E. Frequency Changer Set 


IMMEDIATE SHIPMENT—Operated 2 years—4 bearings combined 
base plate. Will start from either end. 300 RPM—Open type. 


60 CYCLE END—ATI—24 pole, 4150-300 RPM, 11,000 volts, Form O, 
3 phase, H.P. 5600. Amps. 231. Ser. No. 18191 7s 


This machine can be reconnected at additional expense to purchaser 
for 7340-5500-3670-2750-6350-4140-3175-2120 volts. 


Stator coils, chain type. Maximum excitation 40 KW at 125 volts. 
25 CYCLE END—ATB—10 pole, 300 RPM, 13,200 volts, Form ©, 3 
phase, KW 4000. Amps. 175. Ser. No. 181916. 
This machine can be reconnected at additional expense to purchaser 
for 5270-2650-7630-3400 volts. Stator coils, Barrel type. 
Maximum eacitation 35 KW at 125 volts. 


RHEOSTATS—Have the original hand operated face plate 
rheostats. 

DAMPERS—60 cycle end is equipped with dampers. 

EXCITERS—None with set—We can probably supply ex- 
citer sets if required. 

COMPENSATOR and OIL SWITCH—None with set. 

GUARANTEES—Factory guaranteed combined efficiency 
of set 14 load, 91. 2%; full load, 90.2%; % load, 
88.5%; % load, 84.5%. Temperature rise 40° C., and 
55% for 2 hours at 125% load. 


AG ICE—Purchased in March, 1908, put in service 
Dec., 1908, and operated until Jan., 1911, a period of 2 
years and 1 month, and was never materially overloaded. 


BED PL a C.1l. box section approximately 
23’ Cx 25° : 


FOU NDAT on PLANS—We can supply copies of founda- 
tion plan immediately. 


WEIGHT—Shipping weight estimated at 260,000 Ibs. 


SPARE COILS—Probably some spare coils will be avail- 
able, possibly one of each shape. 


LOCATION—San Francisco. Telegraph our Baltimore, 
Md., office to arrange for inspection. 


WHY FOR SALE—Power Purchase contract was ful- 
filled. 








ELECTRIC & 
ELEV. CoO., Inc. 
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Commi Bi al Used, all of which we Guarantee both Electrically and Mechanically G&G 


Standard 


M O R FE 





ELECTRIC & 
ELEV. CO., Inc. 


Trained Men Are at Your Disposal 


Meet Your Requirements Will Serve You Well 
STOCK IS LISTED BELOW 
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MOTORS—3 PHASE, 60 CYCLE, 2200 VOLTS 
(Continued) 

o.H.P. Make a R.p.m. Avail 
150 Wagner..... BF Syn. Used 900 Stock* 
150 1.E M New 600 3/25 
150 New 720 3/25 
150 New 600 3/25 
150 AN New 720 3/25 
, eS! M New 600 5/1 
200 Westgh..... CW New 720 1/15 
250 W.E........M3bbd. New 514 5/1 
a ee M3bbd. New 600 5/1 
MOTORS—3-PH —_ 25-CYCLE, 220 VOLTS 

2 Westgh..... New 720 12/17Y 
2 Westgh..... C 3 New 1500 Stock 
3 Westgh..... Cs New 750 12/17 
7% Westgh..... cs New 750 12/28Y 
714 AlisCh.....AN New: 750 Stock | 
10 Westgh..... cs New 750 12/28 Y 
TS We csc K New 750 12/17Y 
15 Allis-Ch..... AN New 1500 Stock R 
Be WE is ccacs K New 750 12/28 Y 
15 Allis-Ch..... ANY New 750 Stock Y 
a Se K New 750 Stock 11Y 
20 = Allis-Ch.....AN New 750 12/17, 
1/25, 3/25 
Oe We acc New 750 Stock* 
30 = Allis-Ch.....AN New 750 3/25 
40 WE er New 750 : ‘11 
40 Westgh.....CS New 750 12/17 
40 Allis-Ch.....AN New 750 3/25 
40 Westgh...... CW New 750 12/31 
40 AllisCh.....ANY New 750 a 25 
50 Westgh......CS New 750 7 
50 = Allis-Ch.....AN New 750 3) 35 
50 Westgh......CW New 750 12/31 
50 AllisCh..... ANY New 750 3/25 
75 Westgh...... Cx Used 500 Stock 
75 Allis-Ch...../ ANY New 750 3/25 
100 = Allis-Ch..... ANY New 500 3/25 
100 = AllisCh.....ANY New 750 3/25 
BO Weioasecvcs M New 750 2/3 
150 AllisCh.....ANY New 750 3/25 
150 = Allis-Ch..... ANY New 500 3/25 
200 = Allis-Ch.,...ANY3bdg. New 500 3/25 
Se  Wecaccass M 3bdg. New 500 4/15 
SRO WN occ ca M 3bdg New 500 94/15 
on PHASE, 25-CYCLE, 440 VOLTS 
Westgh...... CSA New 75 Stock 
2 Westgh..... C3 ioe 750 12/17 
2 Westgh. cs New 1500 Stock Y 
3 Westgh..... cs New 750 12/17Y 
714 Westch..... cs New 750 12/28 
7% Allis-Ch..... AN New 750 Stock Y 
10 Westgh..... cs New 750 12/28 
in ) eee New 750 12/17 
15 Allis-Ch...../ AN New 1500 Stock R 
1S Wasa secde M New 750 12/28 
15 AllisCh.....ANY New 750 Stock 
Te Wee, K New 750 Stock 
20 = Allis-Ch..... AN New 750 12/17 
1-2-3 /25 
: a? ee c New 750 Stock* 
30 = Allis-Ch..... AN New 750 3/25 
40 Rte otk New 750 1/11 
40 Westgh..... Cs New 750 12/17 
40 Allis-Ch..... AN New 750 3/25 
40 Westgh..... Cc New 750 12/31 
40 Allis-Ch..... ANY New 750 3/25 
50 Westgh..... cs New 750 1/7 
50 = Allis-Ch.. AN New 750 3/25 
50 Westgh..... CW New 750 12/31 
50 = Allis-Ch. ANY New 750 3/25 
75 Westgh..... CX Used 500 Stock R 
75 Allis-Ch..... ANY New 750 3/25 
100 = Allis-Ch..... ANY New 500 3/25 
100 =AllisCh.....ANY New 750 3/25 
TO Wai cwesccs M New 750 2/23 
150 = Allis-Ch..... ANY New 750 3/25 
150 Allis-Ch..... ANY New 500 3/25 
200 = Allis-Ch..... ANY 3bdg.New 500 3/25 
. oS! Se M 3bdg. New 500 4/15 
Me Wiis icc M 3 bdg. New 500 4/15 
MOTORS—220-V OLT, DIRECT CURRENT 
ee = Used 1650 Stock 
2 Richmond. Used 1600 Stock 
st eae GE Used 800 Stock R 
See =. Used 950 Stock R 
7% Richmond...R Used 1500 Stock 
714 Eddy....... SH Used 1000 Stock R 
10 Westg....... M Used 1250 Stock R 
Se Ge ixsss< SH Used 725 Stock 


1—75 KW. 3-ph., 60-cy., 440-v., 


| 1—125 KVA. 3-ph., 60-cy., 


MOTORS—220-VOLT, DIRECT CURRENT 


Compound Wound 6-pole generator, with Flexible 
Coupling. 


BELTED A. C. GENERATORS 

720 r.p.m. used Warren 
inductor type rev. fid. generator, complete with rheo- 
stat, exciter, pulley and rails. Shipment within two 
weeks after receipt of order. 


2300-v., 900 r.p.m. rev. fid. 


Practice 


(Continued) 

No. H.P. Make Type R.p.m. _ Avail. 

1 20 Ft. Wayne...CPD Used 820 Stock R 

1 Se Cres vine SH Used 800 Stock R 

1 25 Westch......Series Used 750 Stock 

1 250 Westgh......CPD Used 500 Stock 

MOTORS—1 10-V OLT, DIRECT = 

1 6 Fidelity.....SH Used 600 Stock 

1 4 Westgh...... B Used 1300 Stock 

1 14 Diehl. ......SH Used 1180 StockR 

1 6 Jeffery...... SH Used 1500 Stock | 

1 20 C.&C......CPD Used 1150 Stock Y | 

1 25 Westgh......G Used 850 Stock | 

1 30 Westgh......M Used 975 Stock 

1 40 Westgh......M Used 950 Stock 

1 60 Westgh...... MA Used 1000 Stock | 

MOTORS—550-VOLT, DIRECT CURRENT 

1 10 Westgh...... 8 Used 615 Stock 

1 15 Allis-Ch..... 8 Used 1350 Stock 

GENERATORS BELTED DIRECT CURRENT (USED) 

1 14% Westch......Used 110 1650 Stock 

1 10 Westch......Sused 125 1325 Stock R 
it 10 Westgh......Sused 110 1325 Stock 

1 174% C.C. ..CPD used 125 1150 Stock 

1 1844 Westgh......Sused 125 950 Stock 

1 200 Westgh..... compd.used 250 500 Stock 
MOTOR OR GENERATOR 
| 1—200 KW., 250-volt D.C., 580 r.p.m., Westinghouse 


Wagner belted type generator, complete with exciter. | 


and switchboard. This machine will also make a syn- 
chronous motor. We have suitable starting equipment. 
A. C. TURBO GENERATOR SETS 
1—500 KW., 3-ph., 60-cy., 2300-volt, 3600 r.p.m. Westing- 
house Parsons Turbo-Generator with Alberger counter 
current surface condenser, size 2000. Complete with 
accessories and fittings. 
1—25 KW., 125-volt, 200 amp., 
driven exciter set. 
1—Generator panel complete, also instrument and rheostat 
for exciter. 
D. C. GENERATORS—BELTED, 250-VOLT 
1—200 KW., 250-volt, D.C. 500 r.p.m. Westinghouse com- 
pound wound, 6-pole generator, complete with pulley, 
base and rheostat. Complete outfit in first class con- 
dition. For immediate shipment. 


Westinghouse engine- 


STAN ete 





SWITCHBOARDS 


1—Switchboard board panel with 
1—300 amp. 250 v. I.T-.E. circuit breaker. 
1—500 amp. Weston Ammeter. 
1—2-way voltmeter receptacle. 
1—300-amp. 3-pole S. T. switch. 
1—Weston voltmeter and bracket. 


TRANSFORMERS (NEW) 

3—750 KVA. single-phase, 25 cy., 34600-32870-31140 v., 
primary, 2300 v. secondary. O. F. 8. C. Allis-Chalmers 
transformers. For immediate delivery. 

1—7% KVA. single phase 60 cy. 2400 to 240-120 v. Westg. 
type “S” transformer complete. In our stock. 

3—600 KVA. single-phase, 60-cy., 13,200 to 2,300 volts, 
with 3-3% full capacity taps. Westinghouse Outdoor 
Ae OISC Transformers (used). For immediate de- 
iver. 

3—500 KV A. New G.E. Transformers, same characteristics 
as above. For immediate delivery. 

AIR COMPRESSOR—High Pressure 

1—1100 Ibs. used Ingersoll Class N3, 180 r.p.m., 146 cu. ft. 
piston displacement, 10 in. by 6% in. by 3 in. by 12 in. 
Air cylinder complete with air tank. Practically new, 
only used a few months. 


NEW AIR COMPRESSORS—Belted Types Pressure 


No. Size Class Capacity,Cu. Ft. Lobe. 
4 6x6 A-E 35 to 59 125 
2 7x6 A-E 54to 80 100 
1 8x6 A-E 60 to 105 7 

7 8x8 A-E 79 to 116 125 
3 9x8 A-E 100 to 147 100 
2 10x8 A-E 123 to 181 80 
3 12x8 A-E 176 to 261 55 
10 10x10 A-E 145 to 204 125 
1 11x10 A-E 176 to 248 100 
1 12x10 A-E 208 to 294 85 
1 14x10 A-E 284 to 400 65 
7 12x12 A-E 235 to 314 125 

STEAM DRIVEN AIR COMPRESSORS 

3 6x6x6 35 to 59 125 
4 6x7x6 54to 80 100 
8 8x8x8 79 to 116 125 
1 8x9x8 100 to 147 100 
2 8x10x8 123 to 181 80 
8 10x10x10 145 to 204 125 
6 12x12x12 235 to 314 125 
NOTE: We also have available for immediate shipment a 


number of small vertical belted type air compressors 
ranging from 7 to 30 cu. ft. capacity. 4 
Larger machines, two stage, up to 800 cu. ft. capacity 
are available and we will be pleased to submit our 
proposition. 

MR. GLASS FACTORY MAN! 
HERE IS SOMETHING FOR YOU 

1—14 in. by 16 in. by 14 in. Cox Duplex Steam drive air 
compressor, 60 Ibs. air pressure, 600 cu. ft. at 100 r.p.m. 
In excellent condition. 


IMMEDIATE DELIVERY 


99,000,000 Beam Candle Power 
GENERAL ELECTRIC 


Navy Type 


SEARCHLIGHT PROJECTOR 


With 48-inch mirror reflector. 


For opera- 


tion on 125 volt D. C. at 130 Amperes. 


Mounted on revolving turret and 
operated by geared hand control 


Also a lot of Carbon Electrodes. 


Foot of Calvert Street, Baltimore, Md. 
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HLICAT SECTION 


ELECTRICAL WORLD 


SELECTIONS FROM OUR STOC 


VoL. 70, 


OF TURBINES, MOTORS, TRANSFORMERS 
MOTOR GENERATORS, Etc. 


Let us know your requirements as we carry a large stock of various classes of electrical machinery other than the items mentioned below 


TURBINES | Qu. H.P. Make Volts Type Speed 
rey icc eee $ 50/ 
1—150 KVA., 3-phase, 60 cycle, 3600 1 15° Galiance ae 110 sho4100 
rpm., 220-volt, Westinghouse-Par- 1 25 GE NEW BR 230 400/800 
sons Turbo-Generator, with direct 1 35 Th-R on. 230 300/800 
connected exciter, excellent condi- . y 
tion. aa 
1—250 KW (GENERATOR ONLY), 3- | 4 3 eueAae, 60-CYCLE errs 
phase, 60-cycle, 440-volt, 3600 rpm. | 4 i; GA 110 I 1300 
Crocker-Wheeler turbine type gen- | 4 i Fbks.-M...440 B 1200 
erator. 2 2 Wstg.....440 cs 1120 
? > \ 
D. C. 250-Volt Direct Connected Sets ! > oe e, by . I as 
1—15 KW, 400 rpm. Sturtevant ver 6 3 W stgNE W 220 Cs 1130 
tical Set. 4 3 G.E. 220 KT 1800 
1—30 KW, Westinghouse to a straight | 1 3 G.E., 220 KT 900 
line engine. a R. & M. 
—3 rw. 4 IEW Genera NEW.,...220 1150 
” Biak she eis aueae 1 2 eee 1720 
t engine type generator. 1 3 Fbks.-M ...220 B 1200 
1—SO KW, 275 rpm., NEW Crocker-|2 3 GE "990 KT 1200 
Wheeler engine type generator. 2 5 GE.NEW 220 KT 1800 
a ATEAY 9 tA ; 
a.c.amectooemcrepenrs|{ = SEW Et te 
1—40 KW, .8 P.F., 50 KVA., 3-phase, | 2 5 Wstg. 220 cCcl 580 
60-cycle, 2300-volt type ATB” ‘10 5 Wstg.NEW220 CS 1735 
Form “E,"’ 300 rpm., G.E. alternator | 3 5 WstgNEW 220 cs 1130 
direct connected to a 11x10 Erie | 30 7 G.E. .550 1200 
City Iron Works Engine, with a 1 7% G.E. 220 1800 
5 KW., 125-volt, 1800 rpm., type | 1 744-15 Cr.-Wh...220/440  865/1735 
“CVC” G.E. exciter and switch- 5 7% G.E.NEW 220 KT 1800 
board. 4 7% G.E.NEW 220 KT 1200 
1—60 KW, .8 P.F., 75 KVA., 3-phase, | 6 7% G.E......530 KT 1800 
60-cycle, 2300-volt, type “ATB,” | 2 7% G.E.NEW 220 KT 900 
form “E,"” 300 rpm., G.E. alternator, | 1 10 Wstg......220 CS 1150 
direct connected to a 13x12 Erie 1 10 Cr.-Wh... .550 Q 1800 
City Iron Works engine, with 7 1 10 Wstg...... 220 CCL 1700 
KW., 125-volts, 1800 rpm., G.E. |2 10 ae -_NEW 220 KT 1800 
type “CVC” exciter and switch- |4 15 .-& M...220 1150 
board. ,;4 15 Pbk M..220/440 a 1200 
2 2 Wstg. .220 Co 1160 
ADJUSTABLE SPEED MOTORS j 20. Cr.-Wh...220/440 1200 
WITH REGULATORS 1 20 iriunph. 228/440 900 
g My , 1 20 oks 220 1200 
Qu. H.-P. Make Type Volts Speed | 199 20 Fbks.-M..220/440 KBV 1200 
1 1 RMS.» .9' 406 CR 220 525/1050 |1 25 CNB ss amos 220 M 900 
1 3% Burke..... 220 935/1600 _38 25 Wagner. .220/440 BP 1120 
3 4 Northern. . 220 387/857 |4 30 Wagner 
i 4@ Wstg.....SA 220 400/1600 NEW....220 850 
i 4% G.E.. RLC 220 600/1200 1 35 G.E one KT 720 
1 5 Stow. 110 700/1575 |1 40 Sau 
1 5 Northern.. 226 500/1000 | NEW. .220/440 BP 850 


GEORGE SACHSENMAIER & CO., 





Qu. H.P. Make Volts Type Speed 
1 40 # Fbks.-M...220 900 
2 40 G.ENEW 220 KT 1200 
1 2 Triumph. .220 720 
1 50 G.E.NEW 220 KT 900 
2 50 EW 440 KT 900 
1 50 EW 220 KT 1200 
1 50 i 
g 220 M 900 
2 75 G.E.NEW 220/440 K 900 
1325 0 |6G.E. .2200 L 600 
1150 Wstg. NEW 440 CW 695 
1200 Wstg..... 2200 CCL 5380 
1 263 G.E. synch. with 
direct-connected exciter. 
22 600 


3-PHASE, 25-CYCLE MOTORS 


Qu. H.P. Make Volts Type Speed 


1 2. Ge wonws 220 KT 750 
1 12% G.E., elev. type, 

high torque..... 220 KTE 750 
1 15 Fbks.-M...440 B 750 
6 15 Allis-Ch...220 750 
7 20 ~~ Aliis- Ch.. .220 750 
i ee . 440 K 750 
6 2 ‘Gibwicss 440 K 750 
1 50 Allis-Ch., intermit- 

tent duty, sl. rg. drum 

controller....... 440 500 
1 55 £4Wstg., sl. rg., 30 

cycles, complete .440 860 
1 60/45/30 G.E....440 500/375/250 


220-VOLT DIRECT CURRENT 


MOTORS 
Qu. H.P. Make Type Speed 
1 10 #£Browning.... 1260 
SS Bullock...... 1600 
1 20 Fbks.-M...... 950 
1 20 Wstg.cpd....S 975 
5 20 #£Westinghouse.S 975 


Office and Salesrooms: 141-43-45 No. 3rd St., 
Warehouse and Shop: 928-30-32 No. 3rd St., 


LET US KNOW WHAT YOU HAVE FOR SALE 


MOTORS 


Westinghouse, 200 V. DC., 680 rev. 


“Mv.” 


. General Electric, 500 V. DC., 1200 rev. 
Westinghouse, 500 V. DC., 1250 rev. 


“Me 


3 Phase, 60 Cycle 


br} ft pt 


mig ty ty ty 


ty 


bot cd bot tb 


~~ 


Burke, 220 volts, 900 rev. 
Fairbanks, 220 volts, 900 rev. 
Burke, 220 volts, 1800 rev. 

Burke, 220 volts, 900 rev. 
Fairbanks, 220 volts, 900 rev. 
Westinghouse, 220 volts, 575 rev. 
General Electric, 220 volts, 900 rev. 
Wagner, 220 volts, 1700 rev. 


2 Phase, 60 Cycle 


we ee 


ro ro Po 


Wagner, 220/440 volts, 1140 rev. 
Wagner, 220 volts, 1720 rev. 
Fairbanks, 220 volts, 1200 rev. 
Fairbanks, 220 volts, 1800 rev. 
Wagner, 220 volts, 1720 rev. 
General Electric, 220 volts, 1800 rev. 
Fairbanks, 220 volts, 1800 rev. 


Excellent condition. Immediate stock shipment. 


McCOY-BRANDT MACHINERY CO. 
216-218 Penn Ave., Pittsburgh, Pa. 


and one bearing. 
These 


— ee ee 


ee et et et ie 





Rewrwnreeee 





| 2 
| 4 
1 


Qu. H.P. Make Type Speed 
20 CP cWER so bees D 775 
es | MRCS, cate gate CE 1040 
20 G.E erebeuaws DLC 525 
25 Northern..... 635 
25 oe ee I 750 
25 
25 
27 
30 
30 
35 
35 300/ 
40 Gen. Elec. NEW BRK 
50 Gen. Elec. NEW 

Vertical. .... BV 750 

1 55 Gen. Elec 

compd...... CLB 900 
60 Gen. Elec. 

) > ee Co-2507 700 
75 Gen. Elec., 

crane type.. > 211 350 
125 CWO oy oan 550 

TRANSFORMERS-—Single Phase 

|; Qu.Kw.Make Cy. Type Voltage 

4 15 G.E..60 H 1040—-2080/104-—208 
20 G.E..60 H 1040—-2080x104/208 
25 Wstg.60 OD 13200x110—220 
25 G.E..60 HE 1040/2080x104/208 
25 G.E..60 H 1040/2080x104x208 
100 Wstg.water cooled 11000-2500 
110 Wstg.60 OISC 2200x1 80-360 
200 Wstg.29 OISC 22000x410 

250 Wstg.60 OISC 13200x200/440 
300 Bullock .60 6600-2200 
Three Phase 

3 5 Wstg.60 ST 2100/2200x220-440 

2 5 G.E..60 HT 2080 Y x230/460 

1 7% Wstg.60 ST 2300x220-440 

17% G.E..60 HT 2080 Yx230-460 

2 15 Wstg.60 ST 2100/2200x220-440 

2 30G. E- .60 HT 2080 Y x230-460 


Phila. 


25 Cycle 


Alternators 


8—New G. E. ATI-18-900 KVA (750 KW) 167 rev. 
6600 volt. (can reconnect 2200 volt), 3-phase, 
25-cycle alternators, less bases, but with shaft 


machines are equipped with direct- 


connected MPC-6-20 KW 167 rev., 125 volt excit- 


ers. 


Each exciter is mounted upon a pedestal, the 


base of which extends under the pedestal of the out- 
board bearing to rigidly tie the two together. 


The machines can be modified mechanically, and 


may be used as synchronous motors. 


Blueprints, 


prices, and further information as to modification, 
will be furnished upon application. 


In stock at Schenectady, N. Y. Sold singly if desired. 


PURCHASING DEPT. 


MIAMI COPPER CO. 
61 Broadway, New York, N. Y. 








No. 26 
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ELECTRICAL EQUIPMENT - ENGINEERS 


ALSO SPECIALISTS IN HEAVY AND DIFFICULT REPAIRS 


In Stock—MOTORS 


Stock Stock 
No. H.P. Volts Speed Phase Cycles Make and Type Shipment No. HP. Volts Speed Phase Cycles Make and Type Shipment 
1179 450 440 450 3 60 Westinghouse, Syn 2 weeks 940 50 230 875 D.C. D.C.Gen. Elec. Immediate 
966A 400 230 100 D.C. D.C.Westinghouse. 3 bearing 2 weeks | 1036 40 220/440 900 3 60 Westinghouse, “CCL” Immediate 
1240 225 2200 690 3 60 Westinghouse slip ring, new 4 weeks 1055 40 220/440 900 2 £60 Westinghouse “C” Immediate 
1177 200 550 690 3 60 Westinghouse, C.S., New Immediate 1135 40 220/440 900 3 60 Gen. Elec. form “L” 10 days 
1225 200 440 500 3 25 Gen. Elec. K. 1 week 1083 35 220/440 1200 3 60 Westinghouse, C.S., Sq. Cage Immediate 
1226 150 220/440 500 3 25 Westinghouse, Sq.Cage 1 week 797 30 220 1200 2 60 Westinghouse, “C” Sq. Cage Immediate 
1219 150 2200 690 3 60 Westinghouse, Sq. Cage Immediate 971 30 =6220/440 1200 3 60 Westinghouse “CCL” 10 days 
1139 100 220/440 1150 3 60 Westinghouse, Sq. Cage 2 weeks 972 30 =.220/440 1200 3 60 Westinghouse “CCL” 10 Days 
1189A 100 230 775 D.C. D.C. Westinghouse, 8. 1 week 1051 25 220 1200 2 60 Gen. Elec. Sq. Cage Immediate 
1188 100 230 650 D.C. D.C. Westinghouse, 8. 10 days 1124 25 220/440 1200 3 460 Gen. Elec. form KT Immediate 
1200 75 440/220 900 3 60 Westinghouse, slip ring. Immediate 1125 25 220/440 1200 3 60 Gen. Elec. form KT Immediate 
1201 75 440/220 900 3 60 Westinghouse, slip ring. Immediate 502 20 220 1800 2 +60 Fairbanks-Morse Immediate 
1202 75 440/220 900 3 60 Westinghouse, slip ring. Immediate 953 20 550 900 3 60 Westinghouse, Sq. Cage, Vertical Immediate 
1129A 75 440/220 600 3 60 Allis-Chalmers Sq. Cage 2 weeks 1108 20 220 1800 2 60 Gen. Elec. K Immediate 
1072 75 220/440 720 3 460 Gen. Elec. Form L immediate 1115 15 220/440 900 3 60 Gen. Elec. Sq. Cage Immediate 
1096 75 440/220 900 3 60 Gen. Elec. slip ring 2weeks 1170 15 220 900 3 60 Gen. Elec. “KT” Immediate 
1129 60 220/440 480 3. 60 Allis-Chalmers Sq. Cage 2 Weeks | 1169 15 220 900 3 60 Gen. Elec. “KT” Immediate 
1227 60 230 750 D.C. D.C. Allis-Chalmers Bullock Immediate 1168 15 220 900 3 60 Gen. Elec. “KT” 7 Immediate 
1228 60 230 450/600D.C. v.C.Gen. Elec. CLB Immediate | 1167 15 220 900 3 60 Gen. Elec. “KT” Immediate 
839 50 440/220 1200 3 60 Gen. Elec. Sq. Cage Immediate 1166 15 220 900 3 60 Gen. Elec. “KT” Immediate 
841 50 440/220 1200 3 60 Gen. Elec., Sq. Cage Immediate 1165 15 220 900 3 60 Gen. Elec. “KT” Immediate 
842 50 440/220 1200 3 60 Gen. Elec., Sq. Cage Immediate 898 10 220/440 1800 3 60 Westinghouse, CS, Sq. Cage Immediate 
843 50 440/220 1200 3 60 Gen. Elec., Sq. Cage Immediate 1014 10 550 1200 3 60 Westinghouse, CS, Sq. Cage Immediate 
849 50 440/220 1200 3 60 Gen. Elec., Sq. Cage Immediate 1218 714 220/440 1800 3 60 Cr. Whir. Sq. Cage 1 week 
850 50 440/220 1200 3 60 Gen. Elec., Sq. Cage Immediate 1207 71g «115 825 D.C. D.C. Gen. Elec. CVC Immediate 
851 50 440/220 1200 2 60 Gen. Elec., Sq. Cage Immediate 943 714 220 1750 Single 60 Century Immediate 
853 50 440/220 1200 2 60 Gen. Elec., Sq. Cage Immediate 1085 5 220/440 1800 3 60 Westinghouse CS Immediate 
1229 50 440/220 900 3 60 Gen. Elec., K Immediate 1086 5 220/440 1800 3 60 Westinghouse CS Immediate 
1230 50 440/220 900 3 460 Gen. Elec., K 1 week 1040 5 220/440 1800 2 60 Gen. Elec. “K" Immediate 
1231 50 440/220 900 3 460 Gen. Elec., K 2 Weeks = 1160 5 220 1200 3 60 Gen. Elec. KT Immediate 
1191 50 440/220 900 3 60 Westinghouse, CX 2weeks 1006 5 220 1200 2 60 Gen. Elec. KQ Immediate 
1099 50 440/220 900 3 60 Gen. Elec., slip ring 2:weeks 1195 5 440/220 750 3 25 Westinghouse 2 Weeks 
1100 §=50 440/220 900 3 60 Gen. Elec., Slip ring 2 weeks 512 3 230 =: 1630 D.C. D.C. Gen. Elec. CE Immediate 
1198 50 500 550 D.C. D.C.Gen. Elec. 1 week 


BELTED ALTERNATORS 


Stock 1179 One—300 KW, 440-volt, 450 RPM, 3 phase, 6€ cycle, Westinghouse, Revolving Field, 
three-bearing belted Alternator, complete with field rheostat, belted exciter, 
pulley and sliding base rails; shipment, two weeks. 

Stock 1109 One—200 KW, 2200 volt, 720 RPM, 3 phase, 60 cycle, General Electric, Fort Wayne, 
Revolving Field type Alternator, complete with field ‘rheostat, exciter, paper 
pulley and base. Immediate shipment. 

Stock 1196 One—100 KW, 220-volt, 900 RPM, 3 phase, 60 cycle, General Electric, ATB, Form B, 
Revolving Field type Alternator, complete with field rheostat, belted exciter, 
pulley and base. Shipment, three weeks. 

Stock 1110 One—90 KW, 2300-volt, 720 RPM, 2 or 3 phase, 60 cycle, Westinghouse Generator, 
complete with belted exciter, rheostat, pulley and sliding base rails; shipment, 
immediate. 


DIRECT-CURRENT BELTED GENERATORS 


Stock S-966 One—300 KW, 250-volt, 450 RPM, 6 pole, compound wound, direct-current, Westing- 
house, three-bearing belted generator (being rebuilt; delivery, two weeks). 
Stock 1189 One—75 KW, 256-volt, 875 RPM, Westinghouse, compound wound, type S, direct- 


current Generator, complete with sliding base rails, pulley and field rheostat. 
Shipment, two weeks. 


MOTOR GENERATOR SETS 


Stock 1179A One—300 KW, 250 volts, 450 RPM, direct-current, compound wound Westinghouse 
generator, complete with field rheostat and direct connected by means of flex- 
ible coupling to 450 HP, 440 volt, 450 RPM, 3 phase, 60 cycle Westinghouse 
revolving field synchronous motor with starter. 


TRANSFORMERS 


Stock 1199 Three—50 KW, OISC, General Electric, 2200/220 volt Transformers. 


Shipment, three 
weeks. 







90 WEST STREET, NEW YORK 


TELEPHONE, RECTOR 5163-4 








IMMEDIATE ‘SHIPMENT 


GENERATORS 


1—400 K.W. General Electric alternating current, type 
A.T.B. 2300 volt, 200 R.P.M., 3 phase, with coupling 
for drive and with pulley for exciter, including one 
General Electric continuous current, 35 K.W., 125 
volts, 1050 R.P.M., Exciter. 

1—7%% H.P. Generator, D.C. continuous current, shunt 
wound, type CO-10, Form A-1042, volts full load 
125, 60 amps. 

1—2% K.W. General Electric Co. D.C. continuous 
current, type G.E. class 2-2%4-2100, Form A, 125 
volts, amps. 18, speed 2100 with pulley. 


MOTORS 


6—D.C. in sizes from % to 3 H.P. for 125 volts. 
15—D.C. in sizes from % to 50 H.P. for 240 volts. 
5—A.C. single phase from % to 10 H.P. 

1—A.C. 3 phase 1% H.P. 


LINE TRANSFORMERS 


350— (Approximately) All in good order, single phase 
in capacities from 1 to 50 K.V.A. 1100-2200 Prim. 
110-220 Sec. Mostly General Electrics, Type H. 


ELECTRICAL EQUIPMENT 


1—70 K.W. compensator A.C. Western Electric Co. 
type E 60 B 115 volts, 1075 R.P.M. 
20—3 Pole, 300 amp., 2200 volts, G.E. K 6 Oil Switches, 
with open mechanism, hand operated. 


39—3 Pole G. E. Co. K 24, 35,000 volts, 300 amps., 
Oil Switches, either hand or solenoid operated. 
4—12% K.W. S.P. 2200-4400 volt, potential regulator. 
2—1600 K.W., 4400-2200 v., 3 ph., A.B. transformers. 
1—30 K.W. 2400 volt, Westinghouse Regulator, No. 

a regulation, single phase, secondary 
mp. 12 
13—T ype C-4 Graphic Wattmeters, 30 amp., 220 v., 3 ph. 
1—Type C-4 Graphic Wattmeters, 15 amp., 220 v., 3,ph. 
1—Type C-4 Graphic Wattmeters, 5 amp., 220 V., 3 ph. 
1—Type C-4 Graphic Wattmeters, 200 amp., 125 volt, 
2 wire. 
2—Type C-4 Graphic Wattmeters, 60 amp., 125 volt, 
3 wire. 
1—Type C Graphic Voltmeter, 90-130 volts. 
1—Graphic Curve Drawing Wattmeter, 400 amp., 220 
volt, 3 wire. 
1—Graphic Wattmeter, 125 volt, 3 phase. 
1—Graphic Wattmeter, 250 volt, 3 phase. 
1—Type C P Graphic Wattmeter, 5 amp., 110 v., 3 ph. 


MISCELLANEOUS 


1—Cochrane open feed water heater, 1750 H.P. 

1—National single cylinder, outside end packed, 
plunger pump 12” x 8” x 14”. 

1—Union Steam Pump Company boiler feed pump, 
single cylinder, 7%” x 4%” x 9” 

1—Worthington Duplex plunger Am re «CC. 

1—Worthington Duplex plunger pump, with condenser, 
7%” x 10%” x 10”. 

1—Connersville blower, displacement, per revolution 
% cu. ft. 


THE DETROIT EDISON COMPANY 


Detroit, Michigan 


IN STOCK 


FOR 


PROMPT SHIPMENT 


60 Cycle Generators 3 Phase, 60 Cycle Motors 


KW. Speed H.P, Speed 
1—175 Westinghouse, 3 phase, 1—100 Gen. Elec., 440 volt, slip 
BOPP MOD cide aknacesne 900 ring, type, form M, with 


Power Plant Machinery and Accessories 


3—150 Gen. Elec., 3 phase, 220 controller and resistance. 720 

SG Seager eae 00 1—50 Gen, Elec., 220 volt... .1200 

1—75 KVA. Fairbanks-Morse, 1—40 Gen. Elec., 220 volt... .1200 

3 phase, 230 volts...... 900 1—30 Gen. Elec., 220 volt.... 900 

1—090_ = Gen. Elec., 1 phase, 2300 1—25 Richmond, 220 volt.... 750 

volt. . ; 900 1—20 Gen. Elec., 220 volt... .1200 

1—85 Allis-Chalmers, 1 hase 1—15 Gen. Elec., 220 volt... .1200 

sans Gaaccaks 1—10 Gen. Elec., 440 volt... .1200 

1— 5 Gen. Elec., 220 volt... .1800 

D. C. Generators 1— 3 Gen. Elec., 220 volt... .1800 

KW Speec 
1—€9 Triumph, 280 volts... 500 | D> C- Motors, 250 Volts 

1—75 Ft. Wayne, 250 volts, H.P. Speed 

direct connected to 13x 1—25 Crocker & Wheeler..... 750 

16 Russell engine...... ee a 500 

1—55 Crocker & Wheeler, 250 1—20 Crocker & Wheeler..... 775 

SEDs beh eecenk can 930  1—15 Triumph.............. 1100 

1—40 =“ Ft. Wayne, 250 volts.... 975 1—10 Browning............. 1100 

1—80 Crocker & Wheeler, 125 1— 6 Triumph............. 1350 

WR a sahiasanhose senna 1150  1—83 _ Bullock... 1050 

1—17% Triumph, 110 volt... ... 750 2—3 Triumph..............1500 
1— 5 = Allis-Chalmers, 125 volt .1800 1— 2 Triumph... is 1025 


THE RANDLE MACHINERY CO. 


1822 Powers St., Cincinnati, Ohio 


Vou. 70, No. 26 








Chicago House Wrecking Co. 


Offer These Snaps For Immediate Shipment 
From The World’s Greatest Stock From Big 
Purchases 


C-461—1—-37% K.W. 125 volt Westinghouse D. C. gen- 
erator, direct connected to 10” x 10” horizontal side crank 
Russell automatic engine. 

K-8—1—125 K.W., 125 Volt D.C. generator, direct con- 
nected to Ames lron Works high speed self-contained en- 
gine, 17” x 16” cylinder. 

K-1—1—125 K.W., 125 volt D.C. type, T.D. continuous 
current generator, direct connected to DeLaval turbine. 

P-19—1105 K.W., A.C., 50 cycle, 3-phase, 2300 volt gen- 
erator, direct connected to 12” x 20” x 16” Ball engine. 

P-20—1—200 K.W., A.C., 60 cycle, 3-phase, 23800 volt 
generator, direct connected to 18” x 80” x 19” Fleming 
4-valve engine. 


A. C. MOTORS 


ind. 14—2—15 HP. Fairbanks, 440 volt, 8-phase, 60 cycle, 
speed 1200 R.P.M. 


Ind. 15—2—10 H.P. Fairbanks, 440 volt, 3-phase, 60 cycle, 
speed 1200 R.P.M. 

Ind. 16—1—20 H.P. Fairbanks, 440 volt, 3-phase, 60 cycle, 
speed 1200 R.P.M. reversing with controller. 


Ind. 17—1—7% H.P. Fairbanks, 440 volt, 3-phase, 60 
cycle, speed 720 R.P.M. 


D. C. MOTORS 


C.404—1—100 H.P. Card Elec. Co., 125 volt, D.C. Motor, 
speed 675 R.P.M., 600 amperes; compound wound; multi- 
polar type. 


Recent purchases of hig plants have brought us an unusually 
large stock of alternating and direct current motors, generators 


and electrical equipment of every kind. t us know your 
needs. Ask for current 128 page Stock List EW-304. 


Address Harris Brothers Co. Owners 
35th and Iron Streets, Chicago, III. 
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18/6 RANK TOOMEY, inc 
NEW MOTORS 


For Immediate Shipment 





3 phase, 60 cycle, squirrel cage, 220 volt 3 phase, 60 cycle, squirrel cage, 440 volt 
1—75 H.P. Allis-Chalmers, 900 r.p.m. 2—20 H.P. General Electric ‘“KT’’ 1200 r.p.m. 
8—50 H.P. General Electric “KT’’ 900 r.p.m. 1—20 H.P. General Electric “KT’’ 1800 r.p.m. 
4—50 H.P. General Electric “‘“KT’’ 1200 r.p.m. 7—15 H P. General Eleccric “KT” 1200 r.p.m. 





3—40 H.P. General Electric “KT” 900 r.p.m. 5—10 H.P. 
3—40 H.P. General Electric “KT” 720 r.p.m. 
1—40 H.P. General Electric “KT” 1200 r.p.m. 
1—30 H.P. General Electric “KT” 900 r.p.m. 
1—25 H.P. General Electric “KT’’ 1200 r.p.m. 
1—20 H.P. General Electric ““KT’’ 1200 r.p.m. 






General Electric ‘“‘KT” 1200 r.p.m. 
5—7% H.P. General Electric ‘““KT’’ 1800 r.p.m. 









Slip Ring, 3 phase, 60 cycle 


150 H.P. General Electric form ‘‘M’’ 220-440 volt, 600 r.p.m. 


° r 1 2—100 H.P. General Electric form ‘‘M’’ 220-440 volt, 720 r.p.m. 
3 phase, 60 cycle, squirrel cage,7440 volt 40 H.P. Crocker-Wheeler, 220 volts, 1200 r.p.m. 







2—50 H.P. General Electric “KT” 600 r.p.m. 35 H.P. General Electric form ‘‘M’’ 220 volts, 1200 r.p.m. 
2—30 H.P. General Electric “KT” 900 r.p.m. 30 H.P. Westinghouse type “CW” 440 volt, 1200 r.p.m. 
1—30 H.P. General Electric “KT’’ 1200 r.p.m. 25 H.P. Crocker-Wheeler, 220 volts, 720 r.p.m. 

1—25 H.P. General Electric “KT” 1200 r.p.m. 25 H.P. General Electric form ‘“‘M’’ 220 volts, 1200 r.p.m. 


127-131 N. Third St., Philadelphia 


MOTORS 


For Immediate or 
Prompt Delivery 


Special Prices on These 
Motors 


ALTERNATING CURRENT 
H.P. Make Phase Type Volt Cycle Speed Prices 
























40 Westinghouse HF 220 Slip Ring 


Alternators 





3 onesies 3 c 220 60 1800 $160 
1 estinghouse 2 220 60 1200 225 
10 Gen. Elec. 3 IK 220 25 1500 220 
1/30 to 300 H. P. 15 Gen. Elec. 3 IK 220 60 1200 275 
a —_ — 3 m = Sie Bs 60 1200 310 
en. Elec. 3 20 Slip Ring 60 690 400 
Power Transformers 25 Gen. Elec. 3 4K 220 60 1200 375 
Ss 35 Gen. Elec 3 IK = 220 60 900 500 
1 to 200 Kva. 40 Wagner 3 BP 220-440 60 1 525 
3 25 
50 Westinghouse 3 MW 220Slip Ring 25 710 875 
15 Wagner 1 AC 220 60 1150 275 
. 10 Wagner 1 AC 220 60 1800 175 
30 to 300 Kva. 5 Wagner 1 AC 220 60 1800 140 
3 Wagner 1 BA 220 60 1800 100 











Turbo Alternators 















DIRECT CURRENT 













Se H.P. Maxe Volt Type Speed Price 
Motor Generator ts 10 Westinghouse 110 § 1200 $160 
0 Genk =6«. tsetse 100 

en. Elec. 11 1 
Rotary Convertors 15 Gen. Elee. 220 CQ 1000 225 
S a a 5 

e 1 en. Elec. 

gin nerator Sets 20 Gen. Elec. 220 RC 1150 300 
En e Ge 25 Northern 125 850 275 
25 Gen. Elec. 220 CLB 750 350 


Western Elec. 110 


55 KW. Sprague 125 D 800 525 


Monarch Elec. Motor Co. 


212 Centre St., New York City 


Morris Benjamin, Prop. 


Engines 
Boilers 
















Steam & Electrical Machinery Co. 
Refer inquiries to Department W. 


Bay City, Mich. 
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eriEIGH i eo. = 


Re tn ee Ne 


1s MOTORS“ 


We carry the largest stock in the East and are prepared 
to ship almost any requirement instantly from stock. 









WE CAN SHIP TONIGHT 


any size motor up to 150 H.P.in3 Our stock of 110 volt, 220 volt 
phase 60 cycle 220 volts, 440 volts and 500 volt direct current motors 
or 550 volts. is complete. 


FRANK RIDLON CO. 


BOSTON, MASS. 




























n- W3 FOR SALE 
} Qu.Kw. Make Its § ee 
New Copperr Wire | | 222° oe | tr BE an | 
S'S. Gee cas. 1800 | 1 hn ee 110 1100 
3 35 C.&C.. . 250 725 1 5 Thresher....... 220 900 
FOR SALE | 1 45 Westinghouse... 120 ...... 1 10 Westinghouse... 220 1250 
1 2 100 Eday.......... 250 «675 | 105 GE saves 250 675 
1 100 Bullock........ 110 Ris ance. 
Shi | nto | GE Be ads aie 125 1000 
pot Shipment | 1 110 Westinghouse’: iid “2p | 1 45 Holtser-Cabot... 110515 
1 1 375 Westinghouse. 440 13909 | 1 SOGE............. 25 600 
; ja Mora Sara 250 575 | 1 i Korte ie Silo 220 640 
‘ . S BR WOO Ws ccccacevens 440 1800 3 3 estinghouse... 440 1150 
i:  . .  k asia oe 44,000 Ibs. aes i gu Morons ia one aa 
} . ee e ycle ase o 
No. 2/0 stranded bare........ 66,000 Ibs. 1 1 1-12 Electric Vent.......... 60 1 1 
: | i 2 I 3 4. bsauaates 60 3 220 1140 
No. 4/0 stranded bare....!... 13,100 Ibs. it * tie -: h6UdtlCU > 
} 1 10 Westinghouse........... 60 3 220 1700 
No. 4 solid tr. br. W. P....... 80,000 lbs. 1 75 Allis-Chalmers......... 60 3 440 725 


NATIONAL PRODUCTS CO. 
ee tr. Oe. WB nee en 30,976 lbs. 431 Arcade Bldg., East Liverpool, Ohio 
str. tr. br. W. P........ 13,750 Ibs. —_ 


2, 
4 
4 
2 
2 
No. 1/0 solid tr. br. W. P.....25,604 Ibs. 
2 
4 
1 
2 
4 


















We have the following apparatus | 
for immediate disposal. 
Two 75-kw., 110 and 220 volt 


Generators 
500 r.p.m. 
Two 100-hp., 110 and 220 volt 
d.c. 










0 solid tr. br. W. P.....14,200 Ibs. 
Re. SE Rs Wis Dives os x 4,300 Ibs. 
a ee ee 52,552 lbs. 
bare, stranded......... 46,453 lbs. 
bare, stranded......... 65,228 Ibs. Motors 


’ 500 r.p.m. 
Two 5-kw., 125 volt 


Balancer Sets 


AMERICAN P. I. COMPANY 


48 East 8th Street, New York City 


Telephone, Spring 4971-4972 





THE MILWAUKEE ELECTRIC 
RAILWAY & LIGHT COMPANY 


Public Service Building 
Milwaukee, Wisconsin 


BS Drsat 1 stn ae aa ra eeaes 








DEV os OO 


Sa ateantaieaRaanae 
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GUARANTEED EQUIPMENTS 25 CYCLE MOTORS 
INSTANT DELIVERY IMMEDIATE DELIVERY 


400—KVA., 3 phase, 60 cycle 3—100 H.P. G.E. 550 speed, type K. 

400—KVA., 3 phase, 60 cycle, 480 volt, 400 RPM., revolving field 1—50 H.P. Allis-Ch. 750 speed, 220 volt, 3 phase, new 

Westinghouse belted generator. 

KW., 3 phase, 60 cycle, 440 volt, 900 RPM., revolving field 

Westinghouse generator. 

2 100 HP., 110 volt, Holtzer-Cabot, D.C. motors, 550 RPM., full 
commutators. 


1—50 H.P. G.E. 3 phase, 500 speed, Type K, 220 volt. 
—50 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K 


“I 


wn 


)» 

1—50 West, 3 phase, 220 volt, 730 speed, Type CS, new, 

. ei - ein 7 1—25 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K. 

50—KW., 125 volt, G.E. generator, direct connected to a 13 x 12 : RE Ey a a a : 
Ideal engine, 280 RPM., full commutator é 10 H.P. G.E. 3 phase, 220 volt, 750 speed, [ype K. 


5 H.P. G.E. 3 phase, 220 volt, 1500 speed, Type KT 


wn 


10—KW., 125 volt, G.E, generator, 555 RPM., full commutator, 
direct connected to an 18 HP. Metz & Weiss 3 cylinder kero 
sene engine. 
300—KW., 500 volt, D.C., G.E. generator, 400 RPM 
5—150 H.P. Bigelow-Manning Boilers. DELIVERY IN JANUARY 
1—200 KW., G.E. 3 phase, 60 cycle, 2300 volt generator, Type 
ATB, Form D, Speed 600, complete with switchboard. 
2—100 KW., G.E. 3 phase, 60 cycle, 2300 volt generators, Type 
ATB, Form D, complete with switchboard. 
1—400 KVA Westinghouse, 3 phase, 60 cycle, 480 volts, 400 speed 
Revolving Field Alternator, 


i—200 H.P. G.E. 3 phase, 220 volt, speed 750, Type K. 
1—150 H.P. West. 3 phase, 220 volt, 485 speed, Type C 
1—100 H.P. G.E. 3 phase, 220 volt, 500 speed, Type K. 
1—100 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K. 
1—60 H.P. G.E. 3 phase, 220 volt, 
l 


750 speed, Type K. 
35 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K 
35 H.P. West. 3 phase, 220 volt, 1400 speed, Type CCL 

ENGINES 25 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K. 

20 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K. 

1—18 x 30 x 16 Westinghouse Engine. 1—15 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K. 

1—14 x 13 Armington & Sims Engine. 6—10 H.P. G.E. 3 phase, 220 volt, 750 speed, Type K. 
1—15 x 14% Armington & Sims Engine. 8—5 H.P. G.E. 3 phase, 220 volt, 1500 speed, Type KT. 
1—15 x 30 Automatic Fitchburg Engine. 11—3 H.P. G.E. 3 phase, 220 volt, 1500 speed, Type KT. 
1—13 x 18 Harrisburg Engine. 6—2 H.P. G.E. 3 phase, 220 volt, 1500 speed, Type KT. 


JOSEPH MYERSON sosron"Mass. 





W 60 CYCLE 
TYPE K ROBBINS & MYERS 
Bases and Pulleys, Compensator 7-1/2 H. P. and Larger 





ey 














220 volt, 3 phase, 1750 r.p.m. 220 volt, 2 phase, 1750 r.p.m. 
One 3 hp. Two 5 hp. Four 10 hp. Two 1 hp. One 2 hp. Two 5hp. One 7% hp. One 
20 hp. 
220 volt, 3 phase, 1150 r.p.m. 220 volt, 2 phase, 1150 r.p.m. 
Two 5hp. Three 10 hp. Two 25 hp. One 3 hp. One 5 hp. One 7% hp. One 15 hp. One 


20 hp. One 25 hp. 


DOUBLEDAY-HILL ELEC. CO. 
719 Liberty ‘Pit 


- POWER MACHINE 


JERSEY CITY, N. J. 


BOILERS 


Two 300-hp. Babcock-Wilcox W. T. Boilers with stokers. Insurance certificate, Dec. 1, 1917, for 160 lb. $7,000. 
Two 500-hp. Heine with stokers. Insurance certificate, Dec. 1, 1917, for 160 lb. $12,000. 


DIRECT CONNECTED UNITS (D.C. 
Gen. Volts Engine Price Kw. Gen. Volts Engine Price 


C. W. 250-125 4 valve $4,500 30 Ridgeway 125 Ridgeway $900 
G.E. 250-125 Harrisburg 1,800 30 Sprague 125 Straightline 750 


G.E. 250-125 Harrisburg 1,800 95 G.E. 250 A. & S. 750 


Al.-Chal. 250 Watertown 1,200 25 Al.-Chal. 125 Payne 700 

— am i er 20 Northern 125 Ideal 700 

ii 25 — ae z 30 6 Wehse. 125 Gas-Gasoline 1,000 
Chal, _ thandler-Tay 1,100 Cc. Ww 195 A&S 500 

Al.-Chal. 125 Ames 1,000 - W. ‘ . ene 

Cakes. 250 Skinner 1,100 Diehl 125 Gas-Gasoline 400 

Sprague 250 Harrisburg : .E. 125 G.E. Marine 300 
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| OSE PENDEM 


CENTRAL STREET AND GOODRICH PLACE, KANSAS CITY, MO. 
All Apparatus Listed Actually in Our Stock—Price From 20-40% Below New 


220 V. D.C. MOTORS 


Name Speed 
Crocker-Wheeler....... 825 
Ideal wa sate 
Allis-Chalmers.. ..1200 

peste 
Westinghouse... .. re 
Northern 4 sie pig ae 
Amer. Eng.............1200 


G. E. (Crane) 
Northern 
Crocker-W heeier 
Crocker-Wheeler : 
G.E. (Vertical)......... : 
Crocker-Wheeler 
Northern 
Crocker-Wheeler 
Crocker-Wheeler 
220 V. D.C. GENERATORS 
15 — Stamping 
15 .E 
25 
25KW Northern. ea diecds 
35 Crocker-Wheeler . 
60 Commercial. cateee 
60 K.W. Westinghouse. i a aed 
70 Westg. . bate 
75  Fairbanks-Morse. 
80 Thompson Ryan..... 
225 K.W .Crocker-Wheeler. . 
R.p.m. 


110 V. D.C. GENERATORS 


Jo.K.W. Name 
4% x New 


4 G 
34 
% ¢ 


450 


Pees New. 
4uKW Northern 
Colonial, New 
7% Colonial, New... 
8K W_ No-Flicker... 
ee 
Colonial 
Colonial, 


oT A eslestestenl, 


N 
7 
1 
1 
1 
6 
1 
6 
3 
1 
4 
2 
2 
1 


'1—50 K.W. 


|} 1—25 K.V.A 


| 1—62%4 K.V.A., 3 Ph., 60 Cy., 


|} 1—75 K.V.A 


FOR SALE 


No. K.W. 
15 
22 
30 Northern 
50 Northern 
564% Westinghouse 
60 Westinghouse 
75 W.E Eng. Type 
220 V. D.C. DIRECT 
CONNECTED SETS 
1—25 K.W. 3600 R.P.M., G.E. Direct | | 
Connected to Curtiss Steam Engine. | 
i—SO K.W. Ft. Wayne 275 R.P.M. | 
Direct Connected to Erie City | 


Steam En 
Northern, 290 R.P.M. 
Direct mieten to Buffalo Forge 


Co. Engi 

2—75 K. w. “275 R.P.M.  Crocker- 
Wheeler Direct Connected to Har- 
risburg Fleming Steam Engines. 

1—100 K.W., 250 R.P.M. Crocker- 
Wheeler Direct Connected to Simple | 


Compound Horizontal Ball Engines. | 


A.C. ALTERNATORS | 
1—15 K.V.A., 130 V., 3 Ph., 60 Cy., 
1800 R.P.M. Wood System. 
, 1150: V., 2 Ph., 
1200 R.P.M. Fairbanks-Morse. | 
1—25 K.V.A., 440 V., 3 Ph., 60 Cy., | 
1200 R.P.M. Lincoln. | 
1—S0 K.V.A., 2300 V., 3 ph., 60 Cy., 
1200 R.P.M...Fairbanks Morse. 
2300 V., 
300 R.P.M. 


Name 
Phoenix 


650 | 
850 | 


Bullet Generator, 


60 Cy., | 7 


rect connected to Ames Steam En- | 


ine. C marie. 


1 Ph., 60 Cy., 

900 R.PM.,_ G. 

ee me A., '2300 V., 3 Ph., 
a E 


R.P.M., pla, 
100 K.V.A., 3 Ph., 60 Cy., 2300 V., 
ype A. T. B. cS Bs 900 R.P.M. 
1—10O KYA, 3 Ph., 60 Cy., 2300 V. 
West. Direct Connected to 145 H.P. 
Erie City Steam Eng. 
1—150 K.V.A., 3 Ph., 60 Cy., 


2300 V., 
720 R.P.M. 









LIQUID AIR 


Shipped in our own containers which are loaned 


to the customer. 


Price $3.50 per litre; in quan- 


tities of 2 litres or more $3.00 per litre. 


Delivered by Special Messenger to any Railway 


station. 


DE FOREST RADIO TEL. & TEL. CO. 
1391 Sedgwick Avenue, Bronx 


New York City, N. Y. 


D.C. MOTORS, 2: 220-VOLT 


For ceiabions Delivery 


Due to the completion of a munition contract, 


we have for sale 


the following list of motors, which are in good condition: 


8—1 hp. General Electric, 
1—1 hp. General Electric, 
1—3% hp. C. & C. Electric C., 
1—7% hp. C. & C. Electric Co., 
1—7% hp. Stanley Electric Co., 


1150 R.P.M. 
1700 R.P.M. 
1200 R. 
1300 R. 
980 R.P. 


P.M. 
P.M. 
M 


1—7% hp. Allis-Chalmers, 875 "R.P.M. 


1—10 hp. 
1—10 hp. 
1—15 hp. 
1—15 hp. 
1—20 hp. C. & C. Electric Co., 
1—20 hp. Allis-Chalmers, : 
Also 1—2 hp. General Electric, 
phase, 25 cycle Motor. 
Also 1—Westinghouse Transformer, 
Switchboard Panels, 


Allis-Chalmers, 825 R.P.M. 
Allis-Chalmers, 500 R.P.M. 
Allis-Chalmers, 800 R.P.M. 

General Electric, 625 R.P.M. 

975 R.P.M. 
575 R.P.M. 

1500 R.P.M. 


3 
including 1 


a.c., 220 volt, 


250 K.V.A. with 
Electric Co. 


3 


9 


Volt- 


hase, 
eneral 


meter and 1 Westinghouse Watthour Meter. 


GENERAL RAILWAY SIGNAL COMPANY 
Rochester, N. Y. 





2300 V., | 


60 Cy., | 


Electric Machinery Co. | 


ALL MACHINES ARE REBUILT UNLESS OTHERWISE SPECIFIED 
We Have More in Stock — Send for Our anne List 


Speed | !—150 K.V.A., 3 Ph., 60 Cy., 2300 V. 


fe 


A.C. MOTORS, SINGLE-PHASE, | 1 
60 CY., 110 AND 220 V. 


CW WN et 


PH 


ee 


~ 
TAT ett 


Di: | 7 





3 PH., 25 CY., 220 AND 440 V 
No. H.P. 


E. Direct Connected to Mans- | 


Id Steam Eng. Name 


Name 


3% Wagner. New 
Peerless, New 
Emerson, New. 
Wagner, New 
Emerson, New 
Wagner, New 
Peerless, New 
Wagner, New 
Wagner, New 


Speed 


Ideal, New. 


Robbins & ee New. 1400 
H.P. - oe. 720 
-» 60 CY., 220 V. AND 440 V. . -& 
Fairbanks Morse 
Fairbanks Morse | 
Robbins & Meyers, New.1750 
Fairbanks | 
Fairbanks Morse 
Cc oie 


oN 
w _ 
ROSATO WAIN en Gis WWIII tt 


WHEN RK WR UW RR Wh eh 


Vn 
we 


ENGINES—GAS, OIL AND 
STEAM 


1—Troy Vertical Steam Engine, Cyl. 

7x8, complete. 

| 1—Sampson Steam Engine, Cyl. 8x9, 

| complete. 

1—Alifree Steam Engine, Cyl. 
complete. 

| 1—100 H.P. Corliss Steam Engine 

| Cyl. 13x30, Single Eccentric, 100, 

R.P.M., complete. 


| 1—10x10 Erie City Steam 
complete. . 


2—50 H.P. Olds Oil Engines, 
complete. 
1—20 H.P. 

complete. 


| 1—75 H.P. St. Mary’s Gas 
complete. 





RSE 


10x10, 


Engine, 





Type C, 


‘ 1150 | 
-M., 1200 
eS 

F. M.. 


F. M., 2900¥......:.. 1300 


Nash Gas Engine, 


Engine, 


We carry pulleys, shafting, pumps and every- 
thing in the Electrical Merchandise Line. Cal] 





Motors—Dynamos 


i Speed Ph. Cy. Volts Price 
850 3 60 220 or 440 complete......$575 

60 850 3 60 220 or 440 slip ring..... 675 

30 685 38 60 220 or 440 C. S. Westgh. 

15 850 SOD Oe OS i ca cicccscsiss 

10 850 CS Ge Se vetsss ececscacécances Oe 
3 850 S DP See -dstbsdssicorsreciceen WO 
15 new back-geared a.c. motor. 

15 back-geared, 220 v. d.c. Gen. Elec. 

70 220 volt C. L. B. Gen. Elec., 800 speed motor. 


Instruments, circuit-breakers, oil switches, etc., in 
stock. Entire plants or parts bought and sold. 


R. SCHEINERT CO. 
125 N. 3rd St., Philadelphia, Pa. 


Agency Wanted 


Experienced mechanic and electrical engineer 
= the liveliest town in Texas wants the 


ency of fact i 
ink wee Medien Bes 


“Well satisfied— 


Shall use the 
SEARCHLIGHT SECTION 


Whenever I need 
more publicity” 
Do you need publicity? 


81 
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The Power Plant located at Glen Eyrie, Colorado 
Springs, Colo., is being dismantled and the following 
list of machinery offered for sale, by the owner 


The plant was built without any limitation on the cost 


and all of its equipment is the best. 


It has had very little 


use and has received expert care and attention at all times 


150 H.P. Cahall Horizontal Sectional water tube boiler 
containing nine sections of 9 tubes each 4” in diameter and 
16 ft. long. ; 

Stoker for 150 H.P. Boiler. 

100 H.P. Cahall Horizontal Sectional Water Tube Boiler 
containing 7 sections of 9 tubes each 4” x 16 ft. 

Stoker for 100 H.P. Boiler. a 

(1) 10 H.P. Vertical Steam Engine for driving stokers. 

The above stokers and boilers were manufactured by the 
Aultman & Taylor Co., at Mansfield, Ohio, and are in first 
class condition. 

(1) Blow off tank for Boilers. 5 

(1) 4’ x 2’ 1% ft. Truax Ore Car with pedal for dumping. 

(1) Oxer ft. x 2’ 9” Coal Car with one side as door cap. 

N 


1 ton. gs. by C. W. Hunt & Co., N. ¥. C. . 
(1) Cochrane special feed waterheater and receiver. Mfg. 
by Harrison Safety Boiler Works, Phila., Pa. Size 6’ x 26”. 


Outside 10” inlet and dis. 
(2) Worthington Boiler feed pumps, Brass lined and Brass 
rod. No. 200,407 6 x 4 x 6. No. 200,046 ditto. 
(1) Cochrane Live Steam Separator for 5” 
Harrison Safety Boiler Works. 
(1) Exhaust and live steam Water Heater. 
Feed Water Heater Co., New Haven, Ct. 
y outside wood and asbestos covered. 


pipe. Mfg. 
Mfg. National 
No. 9577, 9’ long 
5’ dia., 

(1) Fan for forcing draft on Boilers, has 21” opening for 
air suction (Boiler Cap 250 H.P.). 

Western Electric D. C. Motor now direct connected to 
boiler draft fan. Type E. R. 3 A, No. 22205, Volts 240/250 
Amps. 14.1, H.P. 5%, 850 to 1000 R.P.M., equipped with 
starter. 

(1) DeLaval Steam Turbine with reduction gear mounted 
on extended base and direct connected to DeLaval Centrifugal 
pump. Pump No. 3046, Type LP. 6, Steam press 80 speed 
2400. 92.5 ft. Hd. 400 gallon min. 

(1) DeLaval Ane. centrifugal pump direct connected to 
D.C. Motor on ext. base pump No. 3047, 92.5 ft. Hd. 400 
G.P.M. Type L.M.P. 6 speed 20 50 Pump only. 

: (1) 8 x 9 Chuse Engine No. 596. Generator connected, 
isted. 

wk’ Phoenix Automatic Oil filter No. 2756. Mfg. at Racine, 
is. 

(1) Automatic Johnson water Temp. regulating valve. 

(1) National Crown Water meter. 

(1) 3” Steam trap. 

(1) Pressure Red. Valve. 

(1) 
(1) 


Steam Trap. Mfg. by Steam Specialty Co. %” pipe. 
Shelsa Clock, 9” Dial, Brass case. 
(2) 7” dial Ashcroft Vac. Company Press gauges. 30-0-60 


(1) 7” dial Aasheroft Steam Pressure gauge, 0-26-. 

(4) Recording Bristol Pyrometers, 8” face. 

(1) 6” Venturi meter tube for measuring water flow, No. 
408, 3” throat. 

(1) Ashcroft Altitude gauge 0-140 range. 

(1) 7” Flange gate valve, 11” volt circle, 8 holes, 121%” 
flange. Mfg. Nelson Valve Co. 

(1) Goulds Triplex Pump figure 934, size 2%, x 4, No. 560, 
direct connected to 3 K.W. Edison bi-polar D. C. Motor 250 
Volts, No. 844. 

(2) 4” gate valves 7” flange, 6” bolt circle, 8 holes. 

(1) Power Plant Switch Board—two panel, each slab 4’ x 8’ 
marble board contains: 

1 Whitney Battery Ammeter 0-100 A. 

1 Whitney Battery Voltmeter 0-300 V. 

1 Whitney ammeter for generator 0.100 A. 

1 Whitney voltmeter for generator 0.300 V. 

1 Whitney ammeter 0.200 A. 

All above instruments mounted in brass case with 8” face 
4 Cutler-H. field rheostats, 3 continuous curve drawing Wes- 
ton Wattmeters. No. 90900. Type C. Volts 250, A. 100. 
ee recording Wattmeter No. 841466, Am. 100 

ae . 


1 ditto No. 312984. 
2 circuit breakers I. T. E. No. 3321, Amps. 100, V. 250. 


MOTORS 


(1) Variable speed B. F. Sturtevant Co., D. C. motor di- 
rect connected to B. F. Sturtevant fan, Type M.P. 4 size 10 
Form P No. 2741, Volts 220, Amps. 18, Min. R.P.M. 200, 
Max. R.P.M. 330 with 170 Ohms inserted in field circuit, 
complete with starting box. 

(1) New Armature for above motor, never used. 

(1) Holtzer-Cabot D. C. Motor Type E, size 1 H.P., Volts 
240, Amps. 4.35, Speed 1175, No. 15340, equipped with sliding 
base 24 x 2144”, pulley and starting box. 


(1) Crocker-Wheeler D. C. motor, siz 7.5 F. Type C.C.M. 
4.75 H.P. at R.P.M. 220 Volts. 18.8 Am)'s. 

No. 2035 Code No. 39737, equipped w th sliding base and 
automatic starting device. 

(1) Crocker-Wheeler D. C. Motor, size 10, Type C. C. M., 
6% H.P., 550 R.P.M., No. 1144, Volts 230 Amps. 25, equipped 
with sliding base 9” x 8” wood pulley aid starting box. 

(1) Crocker-Wheeler D. C. Motor, siz 1 C. C. M., 65 H.P., 
No. 3131, Volts 230, Amps. 27, speed ‘50, with starter and 
sliding base. 

(1) Western Electric D. C. Motor ncw direct connected to 
boiler draft fan, Type E. R., 3 A., No. 22205, Volts 240/250, 
Amps. 14.1, H.P. 5%, 850 to 1000 1.P.M., equipped with 
starter. 

(1) DeLaval D. C. Motor direct cor nected to Centrifugal 
pump of same make. Motor No. 3057. Type J.M.P. 6 speed 
2050, 70 amps., 240 volts, equipped wth starting box. _ 

(1) Booster Set, Direct connected -sith flexible coupling, 
mounted on extended base Western Ele :tric. Motor: E2AOB 
No. 32389, 220 Volts, 1480 R.P.M. Gei erator: Type E3 No. 
32846, 1480 R.P.M., 60 Amps. full ld., Volts 60. 

(1) Westinghouse D. C. Generator, 25 K.W., 250 volts, 100 
amps., 325 R.P.M. Serial No. 389063. This generator direct 
connected to 8 x 9 Chuse engine. Engine listed. 

(1) New England D. C. Generator, Class M. E. 15, 230 V., 
44 Amps. Speed 750, on slide base. 

(1) New England motor, class M. E. 10, Volts 230, Amps. 
31, 780 R.P.M., on slide base. 

(1) Crocker-Wheeler % H.P., C. M. Style No. 2003, 1200 
R.P.M., 2.2 A 230 Volts, Bi-polar. 

(1) Edison G. E. Bi-polar, 6 K.W. 250 V. 

(120) Chloride Accumulator cells size F. 

(120) Chloride Accumulator cells size E. 

(14) Chloride Accumulator cells size D. 

(20) Chloride Accumulator cells size B. All above cells 
made by Electric Storage Battery Co. at Phila., Pa. 

(1) Charge outfit for B. & B. cells as follows: Crocker- 
Wheeler, size % L Generator, Type S. E. C. D., speed 1880 
X 1 5%, 160 W. 210 W 8 A., No. 641, Code No. 44620. 

(1) Crocker-Wheeler motor direct connected to above type 
C. M. No. 640, Volts 240. 

(1) Switch board for the B. & D. battery charging outfit 
consisting of Ammeter Voltmeter, starting box and field regu- 
lator and 6 double pole double throw switches, Field Regu- 
lator in No. 2915, 8000 Ohms, 16 K.W. 240 Volts. 

‘ GQ) on Recording Wattmeter No. 852118, 100 A, 
25 Volts. 

(1) Switch Board connected to power plant for charging 
C. and F. cells designed by C. O. Maillouse, N. Y. C., contains: 

1 Whitney Ammeter 0 to 200. 

1 Whitney Voltmeter 0 to 300. 

1 Whitney Ammeter 50 to 50. 

1 Whitney Ammeter 100 to plus 100. 


1 Automatic Voltage regulator operated by 1/6 Horse 
Power C. W. Motor. 

(1) Edison Ammeter 0-20. 

(1) Direct reading Edison Voltmeter No. 255, 200-250. 


LAUNDRY MACHINERY 


(1) Mangle Mfg. by Troy Laundry Machinery Co., 3 rolls 
7 x 8 ft. long, and 1 large heating drum 8 ft. long. 
aN. €9.2 
(1) All Brass Washer. Mfg. Troy Laundry Co., inside di- 
mensions 46” long x 31” dia. 

(1) Extractor. Mfg. by Troy Laundry Co. 
Bowel opening 18” Depth 12”. 

20” with drain holes in 


(3) Gal. iron clothes carts 35” x 
wheels at center with balance 


bottom and mounted on 2 
wheel at each end. 

(1) Crocker-Wheeler D. C. Motor, size 3F, type C. C. M. 
3 H.P. at 1000 R.P.M., 230 V. 12.2 Amps., No. 1799, Code 
No. 36977. Complete with starting box. Armature turned 
down once. Used to drive extractor in laundry. 

(1) 15” x 15” Copper jacket starch cooker. 

(1) Improved sectional dry room 6% x 8’ x 8’, 2 doors, 3 
sets steam coils, 3 drying racks with 3 shelves each. 

(1) Shunt wound G. E. Motor Type C. A. Class 2, % H.P., 
1400 R.P.M., 215 amps, 230 volts, No. 92103, Form B, with 
starting box and 3 x 4 Pulley. 

(3) Troy ironing board stands, No. 264, 265, 266. 

(3) Electric Irons, 230 volts, 2 to 2.2 amps. 

(1) Water filter to filter laundry water. Mfg. by Loomis- 


Manning Filter Company, No. 2880, made in two sections 8’ 
long, 2’ diameter. 


41 Limit, 82 


MINING MACHINERY 
Hoist and core drill. 


THE GLEN EYRIE DEVELOPMENT CO. 
Colorado Springs, Colo. 
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‘NATHAN KLEIN & COMPANY OF NEW YORK 


THER WAY, BUY—SELL 
RENT—EX CHANGE 


This is only a partial list of what we have on hand, and others continually coming in: 


OFFERS THE LARGEST 
STOCK 














| SLIP RING MOTORS Qu. H.P. Make Volts Speed 
Qu. H.P. Make Ph. V. Speed 2 25 GE. . x : 720 
f ec >p.. 
1150 WE-GE.3 440 720/14 95 AllisChims.. 220 860 
75 Whee..... 3 «0 o/) 3 oe ss) («1880 
50 Whse..... 3 220 1800 . Pee 2 
2 Mee: ....5 ee | wee LS ee eens es Se 
30 Whee... .-3 220 1150) 1 90 Allis-Chims. . 220 860 
7. ae ; 2. aaj it 22 Wem....... 2200 1200 
11 Whee...:.2 220 1110/3 20 whe teense — 
“eee. 2 3. e 
SS ee Ee ee |S |) lee... 220 850 
seieiien > 8 We........ 685 
: i - Se ee, a > epee 220 1200 
— 3 15 GE La 22, 730 
1 ea x3 
A.C. 25 CYCLE ; 
| @ Wa........ 220 1800 
: a .S M..3 am ieee = 1 7% os ea. ete 330 1800 
E....2 3 SEI a dng dak 
1 15 Fbe.Mse.3 220/440 710|2 7146GE.......: 220 1200 
1 15 G.E....3 220/440 1500|4 5 GE..." 220 1700 
. 2 GE...3 2d Welia 4 GE.......- 220 1200 
inde ahaittiae a Se > reemeenies 220 1700 
-C. 13 3 GE........ 220 
Qu. H.P. Make Volts Speed | 15 4 G.E........ 220 1800 
1 200 WE........ s00 0 sm || * =0+ | Whee....... 220 (1700 | 
150 Whee....... 2200 700 
1 150 G.E.Vert.... 220 600 A.C. 3 PHASE 
1100 W 550 900 | 2 50 Whse 2200 —«-1700 | 
75 Whese....... 220 850 | 1 30 Whee....... 220 ~=—«1120 | 
75 G.E. new 220 900 | 1 20 W.E........ 220 1125 
75 G.E. new... .1200 1 20 Whse....... 220 1700 | 
pi Mc scen a4 ne a ee 220 1200 | 
aka 20 900 | 2 15  Whse....... 220 850 
50 Whee....... 220 1200] 1 15 Whee....... 220 1120 
50 Millie China’. 220 th a: wees 220 1200 
50 Whse....... 220 850 | 3 15  Whee....... 220 1700 
50 Whee... 220 720 | 2 15 Wagner 220 1700 
‘Sq. Cage SO, ORs «500 220 850 
50 Whse. 220 70013 10 GE........ 220 1200 
» ©. _? Ring “a _ 3 3 an A ag elie 1: Ba0 — 
rienced 2 2 See 
50 GE. .. 220 1200|1 7% Richmond... 400 1740 
40 Allis-Chims.. 220 860|2 734 Whse....... 220 850 
40 Allis-Chims.. 220 1200/2 714 Whee....... 220 1200 
Ee Sepa: 2200 1200/1 7%GE........ 220 720 
a coc ues 220 8 Ms det: epee 220 1700 
BOILERS (In Stock) 
WATER TUBE 
1—300 H.P. Heine—Plain Grates. 
4—275 H.P. Heine—Wetzel Stokers. 
1—250 H.P. Heine—Wetzel Stoker. 
1—250 H.P. Heine—Murphy Stoker. 
2—264 H.P. Babcock & Wilcox. 
FIRE TUBE 





1—96” x 19’ 7” Horizontal Tubular Suspended Type. 
2—72” x 18’ Horizontal Tubular. 
1—80 H.P. International ‘‘Economic.” 


MARINE TYPE 


2—10’ x 10’ Scotch (wet back). 


H. P. BREARLEY 
90 West Street, New York City 


New Jersey’s Electrical Clearing House 
Motors for Immediate Delivery 


A. C., 60 Cycle 


4—50 HP., 2 phase, 220 V., 900 RPM., Fairbanks- Morse. 
1—30 HP., 8 phase, 220 V., 900 RPM., General Electric. 
8—30 HP., 2 phase, 220 V., 900 RPM., Fairbanks-Morse. 
8—20 HP., 2 phase, 220 V., 1200 RPM., Fairbanks-Morse. 


2—20 HP., 2 phase, 220 V., 1200 RPM., Westinghouse. 

1—20 HP., 2 phase, 220 V., 1200 RPM., Westinghouse slip 
ring. 

1—20 HP., 2 phase, 


220 V., 685 RPM., Westinghouse. 
8—15 HP., 2 phase, 220 V., 1200 RPM., Fairbanks-Morse. 
1—10 HP., 2 phase, 220 V., 1100 RPM., Wagner slip ring. 
2—25 HP., 2 phase, 220 V., 1200 RPM., Fairbanks-Morse. 
1—50 HP., new 230 V., D. C., 525 RPM., 195 Amp., series 
wound Crane motor, No. 22216, General Electric Co. 

100—Fairbanks-Morse % HP. up to 10 HP., inclusive, 2 
— 60 cycle, 220 V., motors new, at bargain 
prices. 

1000 other motors from 1/30°HP. up, D.C. and A.C., all 

voltages, speeds and makes. 


BROWN-HUNKELE CORPORATION 
12 Mechanic Street sentaec N. J. 


MOTORS * 


u. H.P. 


2 42-inch Exhaust Fans, A.C. & 
D.C. 


D.C. 220 VOLTS 


1 60 


Sturtevant 


seeee 





427/495 





Q Make Volts Speed Qu. H.P. Make Speed 
2 5 a. 220 450 1 40 C&C 
6 3 MM swear ae 220 1800 1 
8 BS. “RR ea ca 220 1800 1 
A.C. SINGLE PHASE : 
: 2 ieee: cs sx 220 1150 1 
1 15 =Wagner. .110/220 900 1 
2 a CEs oa ocak 60 1750 1 
1 TUe SEs 44-0045 60 1150 2 
3 5 Century..... 220 1700 2 
2 5 Wagner..... 220 1700 2 
8 5 G.E.....110/220 1800 1 
Oe 110 1700 1 
32 4% Emer. new... 110 1750 1 
60 ly Whee....... 110 1700 1 
D.C. 110 VOLTS : 
Qu. H.P. Make Speed 1 
L. S . I os cx aces ee 800 1 
1 35 CE th wean cu 800 | 3 
1 30 Siemens Halske... 1000 1 
1 30 | Renney 800 | 4 
2 30 Siemens Halske... 1000 1 
: Sew. Ge... ......... 720 | 9 
1 25KW. G-E.NEW..!°!: 900 | 5 
Se ee | ees 1700 | $ 
1 15 ais anxbnits 450 | j 
2 15 WRU es <x «chases 1100 
11 15 Seis + ikanpecs iss Oe 700 
; 2 1 I seach aati @ @ac.......... 425 
11 10 aah x cee! 900 i a. Re 1700 
2 10 Ds as cmcoued 1100 | 1 30 os Cree eeeeees = 
; ae meee seeks ae it © Get....;...-. 1120 
1 7% i Se 1525 G G 1100 
5 i | aes 1100 ; 20 ow teense ees 1900 
2 5 RG  actugh cuban 1100 15 C.W.. eee eens 1300 
ae Sh vchecoanaan 1100 | } Ar ee renee eeeeees 1300 
; cw. = NOP ns —. = = eee 1375 
eater ert 2. a. ee celee. areas 650/1950 
EXHAUSTFANSWITHA.C. &D.C. 6 1% es ee eT rer obesines 
50 18-inch Exhaust Fans 1 14 GE... ......--- / 
3 36-inch Exhaust Fans, 110-220 v. | 1 50Kw.G.E., 550 v., D.C.. 


PLATING DYNAMOS 
2—1000 Amp. Plating Dynamos 


1—3000 Amp. Plating Dynamo 


1— 400 Amp. Plating oo 


For Sale for Prompt Shipment 


1—50 H.P. 
1—40 H.P. 
4—35 H.P. 
5—25 H.P. 
4—10 H.P. 
3— 5 H.P. 


eo tw & © to & 





phase I—150 H.P. 
phase 1—100 H.P. 
phase 1— 75 H.P. 
phase 1—150 H.P. 
phase 10— 30 H.P. 
phase 10— 35 H.P. 

8—25 H.P. squirrel c 

4—20 H.P. squirrel c 


2 phase slip ring 
2 phase slip ring 
2 phase slip ring 
squirrel cage 
squirrel cage 
squirrel cage 

age 

age 


If there is anything you do not see on this list, write us; 


we can supply you with same. 


from in our warehouse, 


We have 


3000 to select 


VENINO BROTHERS & CO. 
| 65 Hamilton Street, Newark, N. J. 


We are constantly in the market for large 


generating units, motors, etc. 


WE MAINTAIN THE 


Largest Electrical Repair Plant in 
the United States and Rebuild and 
Overhaul All Types of Electrical 


Apparatus 


I. R. NELSON, 1 Bond wuleeituie Newark, N. J. 
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500 K. W. Unit 


600 K.W. (800 K.W. capacity) 250 
Volt Direct Current G.E. Genera- 
tor, dir. conn., 90 RPM. to Cross 
Compound heavy duty American 
Wheelock, Switchboard and Con- 
denser. 


Motor 


ELECTRICAL WO WORLD _ 


ee RC Oa IE 7 IGE 


NVALUABLE assistance furnished in meeting your 
requirements for dependable electrical and steam 
power apparatus in first-class condition. 
needs NOW. Prompt attention to inquiries. 


deliveries. 
Alternators 


38—800 K.W. General Electric, 60 
Cy., 3 ph., 2300 V. Revolving 
Field Alternators, dir. conn. to 
Cross Compound heavy duty En- 
gines. 

1—300 K.W. General Electric, 60 
Cy., 3 Ph., 2300 V., 450 RPM., 3 
Bearing Type Belted Alternator 
with Panel and Belted Exciter. 
Immediate shipment. 


1—312 K.V.A. Allis-Chalmers Re- 






















Wire your 
Immediate 


Boilers 


2—600 HP. B. & W. type steel 
header, code built, 200 lb. work- 
ing pressure Water Tube Boilers 
with superheaters and Rooney 
Stokers. 

38—550 HP. Stirling Water Tube, 
160 lb. boilers. Hand fired. 

1—512 HP. Stirling high pressure, 
code built, Water Tube Boiler, 
175 lb. allowance complete with 
Rooney Stoker. 

1—350 HP. B. & W. steel header, 
code built, Water Tube Boiler, 
155 lb. allowance complete with 
Rooney Stoker. Stack and all 
Fittings. 


1200 HP. General Electric, 25 Cy., 
3 Ph., 2300 V., 250 revolutions 
with control panel and controller. 
Immediate shipment. 


Paul Stewart & Company 


First Hastenen Bank ry. 


New Motors—General Electric 
IMMEDIATE SHIPMENT 


3 Phase, 
H.P. 


60 Cycle, 
R.P.M. 
30 5 1200 
1800 

900 
1800 
1200 

900 


220-440 Volts. 
Type 
Squirrel cage 


Stock Form 
i.e. 
30 7% = 

10 7 
i 10 10 
: 20 10 
; 10 10 
1800 
1200 
900 


j 15 15 
4 20 15 
‘ 10 15 
j 5 20 1800 
j 10 2 
i 10 20 


20) 1200 
G00 
: 10 25 1200 
j 5 25 900 
i 1200 
15 30 900 
6 40 1800 
5 40 


6 30 


1200 
10 40 900 
3 50 1200 


se se oe 
ad oe oe 
‘ ss “a se 
1 6 50 . 900 . : " 
2 50 600 “ « “ 
1 75 1800 = ots = 
4 3 75 900 7 = “ 
iF 3 Phase, 60 Cycle, 440 Volts. 
% Type Form 
: 100 720 Squirrel cage ae 
Es 100 900 “ee “ se 
¥ : 150 600 ‘6 “e as 
Fe 3 Phase, 60 Cycle, 220-440 Volts. 
i 25 1200 Slip ring M 
4 PY, “ss “ 
‘ oe oe oe 
i oe se ee 
“ “s “ 


Nee 


35 900 

35 1200 

50 1200 

75 900 
125 450 

All motors listed are strictly new, 
crates, each complete with pulley, base and com- 
pensator or drum controller. Many sizes are avail- 
able. Send me your inquiry 
other sizes 60-cycle motors. 


Phot er 


in original 


if you require any 


R. J. KIRCHNER 
a) 823 Dime Bank nee en Michigan 





volving Field, 60 Cycle, 3 Phase, 
440 or 2300 Volts, direct connect- 
ed to Erie Ball Heavy Duty En- 
gine, Exciter and Panel. 


2—260 HP. B. & W. Steel Header, 
code built, 175 lb. allowance with 
chain grate stokers. 

1—400 HP. Heine, code built, 160 
lb. boiler with Hawley Down 
Draft furnace. 












Cincinnati, Ohio 


Turbo-Generator Plant 
with Buildings 


2—2500 Kw. A.C., G. E., Vertical Turbo Genera- 
tors, 3 ph., 2200 V., 750 R.P.M. Complete 
condensers; rotary converters; switchboard 
equipment. All equipment for complete plant 
with Heine Boiler, 200 lb., with steam mains 
and complete piping for above plant with all 
auxiliaries; complete steel building for same. 






New 


1—1000 Kw., 60 cy., 3 ph., 2300 V. Turbo Gener- 
ator, complete with condenser and switchboard. 


1—5000 Kw., 60 cy., 3 ph., 2300 V. Turbo Gener- 
ator, complete with condenser and switchboard. 













Boilers 


9—450 HP. Stirling, 190 lbs. 
4—350 HP. B. & W., 160 lbs. 
1—450 HP. Edge Moor, 160 lbs. 


SUN POWER EQUIPMENT CO. 
417 Commercial Trust Bldg. 
Philadelphia, Pa. 
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——— CONNECTED 
’ UNIT FOR SALE 


1—60 KVA Ridgeway Rev. Fld. Alternator, 3 Phase, 
60 Cycles, 2300 Volts, 15.1 Amps., 300 RPM— 
direct connected on cast iron sub-base to 1—12 
x 12 Ridgeway Automatic Engine, complete with 
1—5 KW Thompson-Ryan exciter, 40 Amps., 110 
Volts, 1200 RPM. Also two panel switchboard 
equipped with A. C. and D. C. instruments, ex- 
citer switch, synch. receptacles, rheostat, pilot 
lights, series and potential transformers, field 
discharge resistance and oil switch. 

This unit is ready for prompt delivery. Owned and 

offered by 


THE FUERST-FRIEDMAN CO. 
CLEVELAND, OHIO 








300 KW ROTARY 
CONVERTER SET FOR SALE 


Consisting of 300 KW Westinghouse Rotary, 3 
Phase, 60 Cycles, 900 RPM, complete with 3—100 
KVA Westinghouse Oil Cooled Transformers, 2200 
Volts primary, rotary voltage secondary. Direct 
Current End 250-275 Volts, 1200 Amperes. Outfit 
complete with Primary A. C. Panel, Starting Appa- 
ratus and Direct Current Switchboard with ‘Instru- 
ments, etc. 


This outfit can be delivered between 60 and 90 days 
and can be seen running. Owned and offered by 


THE FUERST-FRIEDMAN CO. 
CLEVELAND, OHIO 


MOTORS 
NEW GENERAL ELECTRIC 3 PHASE SIXTY CYCLE 


Speed Volts H.P. 
220 440 
1 


Speed Volts 
220 440 
Del. Jan. 12 900 
1200 
Del. Feb. 23 1800 
Del. Dee. 18 4 900 
Del. Dec. 18 2 1200 
Del. Dec. 18 7 1800 
900 
1200 
1800 
1200 
1800 


( 


— 


Del. Dec. 21 


Del. Dec. 21 


1200 
1800 
1200 
1800 
1800 (110 V.)—1 

*Slip Ring. 

1800 2 Del. Dec. **In Transit. 
Practically all 220 volt motors Tested can be changed to 440 volt or vice versa. 


ELLIOTT ELECTRIC COMPANY 
322-324-326-328 Champlain Ave., Cleveland, Ohio 


wm 9 he 09 OT RD mt BO ms C9 = 9 RO NO ODE 


Dt bet es BO BDO OO CHEN EN 
_ 


CE 


1200 


INSTANT SHIPMENT 
SYNCHRONOUS MOTORS 


2—150 HP., 3 Ph., 60 Cy., 2300 Volt General Elect. 900 
RPM Type ATI, Form PB Self Starting with Direct 
Conn. Exciters, Bases and Pulleys, Self Contained Com- 
pensators and Switchboard. 


MOTOR GENERATORS 


100 Kw., 250/275 Volt Ridgway 8 Ph. 60 Cy. 2800 Volt 
1200 RPM Synchronous Set with 2 Panel pues 
76 Kw., 250 Volt Milwaukee coupled to 100 HP. 3 Ph. 
60 Cy., 440 V. General Elect. Motor with Compensator 
and Switchboard. 
ALSO 


A LARGE STOCK OF AC AND DC MOTORS 
AND GENERATORS 


MILLER-OWEN ELECTRIC CO., Inc. 
Pittsburgh, Pa. 
Pittsburgh’s Electrical Clearing house 














VOL. bye 







WANTED IMMEDIATELY 


Three 1000-2000-kw., 250-volt, direct-current, direct- 
connected 


Turbo Generating Units 


or will consider engine-driven units having aggre- 
gated capacity of 5000 kw. Describe with full engi- 
neering report as to condition, delivery, together with 
lowest cash price. 


GOLDEN HILL DISTILLING CO. 
139 East Town St. 
Columbus, Ohio 







IMMEDIATE DELIVERY 


NEW 


375 K.V.A. TURBINE 


General Electric Curtis horizontal Turbo Gener- 
ator unit, 480 volt, 60 cycle, 3 phase, 375 K.V.A., 


300 KW 80% P.F., 3600 R.P.M. Non-condensing 140 


lbs. steam pressure. Can use superheat up to 125 
degrees F. Direct connected exciter and Generator 
Panel. This machine is absolutely new, never un- 
boxed. Can be inspected near Detroit, Mich. 


R. J. KIRCHNER 
823 Dime Bank Bldg., Detroit, Michigan 


IMMEDIATE SHIPMENT 


2—600 KW., 2300 V., 60 Cy., 3 Ph., 
Worthington surface condensers. 
1—300 KW., 80% PF., 2300 V., 60 Cy., 3 Ph., Westinghouse turbine, 

with condenser, exciter and auxls. Used about one year. 

1—250 KW., 240 V., Kerr-Economy-Allis 3600 Rev., 3 Ph., mixed 
pressure turbine, with surface condenser and aux. Used about six 
months. 

2—265 HP., 
stokers. 

1—600 H.P. Stirling boiler, 200 lb. B & W stokers, superheater. 
about six months. 

4—NEW 440 HP. B & W boilers, 250 lb. with superheaters. 

1—each 40, 50, 75, 100, 125 HP., 3 Ph., 900-1200-1800 RPM., motors 
220-440-2200 V: 

2—72” x 18’ H.R.T. boilers, 125 lbs. with stacks. 

1—60” x 16’ H.R.T. boiler, no stack. 

2—72” x 21’ H.R.T. boilers, 125 Ibs., stacks. 


- 


G.E. steam turbo units, with 


B & W boilers, steel headers, 175 lb. with B & W 


Used 


ROSS POWER EQUIPMENT COMPANY 
617 Merchants Bank Building, Indianapolis, Indiana 


Air Compressor for Sale 


One 14—8% x 12 high speed air compres- 
sor. Motor driven. Never been used. 
Built by the Norwalk Iron Works. Wil- 


liamsport Wire Rope Company, Wil- 


liamsport, Pa. 


What Have You to Sell? 


“Kindly discontinue our advertise- 
ment as Compressor has been sold 
through this advertisement.” 

L. CUNNINGHAM, 
Purchasing Agent 


Above ad cost only $1.50 an insertion and was published but five 
times. This is only one example among many of the selling power 
of the WORLD’S Searchlight Section. P- 
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DIRECT CURRENT MOTORS— | 
220 TO 250 VOLTS 


No H.P. R.p.m. Wdg. Type Make 
1 4% 1500 Cp. R.& M. 
1 4% 1125 Sh. Nwest. 
1 1% 1800 Sh. Peerless 
2 % 550/700Var. CM Cr.Wh 
1 1 1500 Sh. CCM Cr.Wh. 
1 1 1700 Sh. R Westghse 
2 1% 1200 Sh. Thompson Elec. 
1 1% 1200 Sh. B1 Milwaukee 
1 1% 785 Sh. Northwestern 
1 1 1750 = Sh. G.E. 
1 2 1600 = Sh. G.E. 
1 2 1600 Sh. CCM _  Cr.Wh. 
1 2 1180 =Sh. Northwestern 
1 2 1150 Sh. CM Cr.Wh. 
1 2 1150 Sh. RC G.E. | 
1 2 1100 Sh. CVC G.E. 
1 2 900 Sh. R Wstghse 
1 3 1650 Sh. CE G.E. 
1 3 1600 Sh. R Westghse. 
1 3 1100 Sh CVC G.E. 
. 1000 Sh. CM Cr.Wh. 
1 3% 900 Sh. MP Peerless 
1 5 1700 Sh. CVC G.E. 
1 5 1870 Sh. G.E. 
1 5 950 Cp. Westghse. 
1 5 1150 Cp. CVC G.E. 
ia 850 — Sh. Cr.Wh. 
2 5 960 Sh. CCM Cr.Wh. 
4 § 1150 Sh. RC G.E. 
1 5 1100 Sh. S Westghse. 
1 5 1675 Sh. CVC G.E. 
1 5 1150 Cp. RC G.E. 
1 5 1075 Sh. Northwestern 
1 5 1050 = Sh. Northwestern 
1 5 1000 —s Sh. Northwestern 
1 5 1000 Cp. Western Elec. 
1 5 980 Sh. CM Cr.Wh. 
1 5 935 Sh. E2AOR 
Western Elec. 
2 5 50 Cp. M Wstgh. 
1 5 930 =Sh. Northern Elec. 
1 5 900 Sh. AS Gibbs. 
1 7% 1600 Sh. CVC G.E. 
6 7% 1425 Sh. Cr.Wh. 
1 7% 900 Sh. Cr.Wh. 
3 7% 875 Ss. EK Allis Chal. 
1 4 Fs Cx CVE G.E. 
1 7% 585 Cp. Northern Elec. 
1 10 1260 Sh. Cr.Wh. 
1175 Sh. Milwaukee 
1 10 900 Sh. Mp. Akron 
1 10 400/900 Var. SA Westghse. 
:- 3 825 Sh. Cr.Wh. 
1 10 850 Cp. G.E. 
1 10 812 Sh. Northwestern 
1 10 700 =Cp. Westghse. 
1 10 2700 =Sh Northwestern 
1 11% 1125 Sh. S Westghse. 
4 ‘3S 1000 Sh. S Westghse. 
¢ 45 1400 Sh Bullock 
4 is 875 — Sh. Imperial 
¢ 615 im Cea Allis Chal. 
_ 625 Sh. G Eddy 
a 35 800 = Sh. Cr.Wh. 
s 5 1100 Sh. B-10 Milwaukee 
1 15 825 Sh. Western Elec. 
4 35 812 Sh Northwestern 
; & 664 Sh Northwestern 


‘IMMEDIATE SHIPMENT 


No. H.p. Rose Wdg. Type Make | 
2 850 Sh. S 


1 0 Westinghse. 
; = 800 Sh. CVC G.E. | 
1 20 800 = Sh. Imperial | 
2 20 625 Sh. K__ Allis Chal. 
1 20 674 Sh. Norhtwestern 
1 20 650 = Sh. Milwaukee 
1 20 600 = Sh. Western Elec. 
1 22% #410 Cp K_ Allis Chal. | 
s Ze 760 = Sh. Northwestern | 
1 25 650 Sh. K__ Allis Chal. | 
1 26 1025. Sh. CCM _ Cr.Wh. | 
1 30 950 Sh. M Westghse. | 
1 30 950 Sh. CS-20 National 
1 30 630 =Sh. Northwestern 
1 30 575 Sh. K_ Allis Chal. | 
1 38 590 = Sh. Gibbs. | 
1 40 550 Sh. S Westghse. | 
1 40 575 Sh A-30 Milwaukee | 
1 40 950 Sh. M Westghse. | 
1 40 675 Sh. Northwestern | 
1 40 620 Sh. Western Elec. | 
1 50 625 Sh. A-40 Milwaukee | 
2 5 550 Cp. K._ Allis Chal. | 
is 575 Sh. E2AOR 
Western Elec. | 
1 60 500 Cp Blomkum Elec. | 
1 65 750 Cp. Northern | 
1 65 610 Cp. Mp. G.E. 
 % 550 Cp. K Allis Chal. | 
- 850 Sh. Milwaukee | 
1 85 720 Cp SK _ Westghse. 
1 100 600 Cp. Imperial | 
1 134 650 Cp. Eddy | 
1 300 160 Cp. M Westghse. | 
1 600 320 Cp. M Westghse. | 
DIRECT CURRENT MOTORS— | 
500 VOLTS 
No. H.P. R.p.m. Wdg. Type Make 
1 lg 1075 R.& M. | 
1 5 1000 ce <¢. 
1 7% 850 ‘Sh. Bullock 
1 8% _ 850 _ Series Bullock | 
1 10 1500 Sh. Peerless | 
1 500 300 Cp. M Westghse. 


DIRECT CURRENT SERIES 
MOTORS—250 VOLTS D.C. 


No. H.P. R.p.m. Type Make 
2 25 250 12-A Westghse. 


ALTERNATING CURRENT 
MOTORS—3-PH., 60-CY. 


These motors are Westinghouse, | 
| General Electric, Allis-Chalmers and | 
other standard makes. | 
No. H.P. R.p.m. Volts 
7 1 1710 220-440 | 
8 1 1140 220-440 | 
6 2 1710 220-440 
3 2 1135 220-440 | 
10 3 1720 220-440 | 
12 3 1140 220-440 | 
10 5 1730 220-440 | 
12 5 1140 220-440 | 
8 5 860 220-446 | 
10 5 680 220-446 | 
10 714 1735 220-44g, 
10 744 1150 220-4 | 


R. S. Baldwin Co. 


New and Used 
Electrical and Steam MACHINERY—Machine Tool 


Extensive Export Experience 


39 Cortlandt Street 
NEW YORK 


Registered Cable Address 
BALDROB NEW YORK 


TURBINE—Immediate Delivery 


1—500 kw. horizontal Westinghouse Parsons, 
Switchboard panel. 


connected for 3 phase. 


2200-2-60. Oan be 
Excellent condition. 


BOILERS 
2—150 H.P., B. & W. Boilers, 200 Ibs. pressure. 
10—150 H. P., Vertical Manning Boilers, 150 lbs. pressure. 
9—100 H.P., Westinghouse slip ring motors, 550 volts, 8 phase, 60 


cycles, 720 R.P.M. Complete. 


Owned and offered by 
Karl Andrén Co., 45 Oliver St., Boston, Mass. 


MOTORS-DYNAMOS 


Write us what you want to buy or sell 


SCHWARTZ & LAND 


207 Centre Street 


New York 


NRWNNNNR RNY 


No. 


9 


— 


R.p.m. 


860 
680 
745 
1150 
860 
1740 
1150 
1740 
1150 
R65 
1750 
1150 
860 
1750 
1150 
860 
1750 
865 
1290 
855 
490 
1150 
865 
1140 
720 
720 
600 
600 


Volts 
220-44, 
4 
220 44 
220-44" 
220-44" 
220-44" 
220-44" 
220-449 
220-449 
220-449 
220-44" 
220-44" 
220-449 
22% 
22% 
229 
449 
220-449 
220-440 
220-440 
440 
440 
220 
440 
2200 
440 
2200 Syn. 
440 Syn 


ALTERNATING CURRENT SLIP 
RING MOTORS—3-PH., 60-CY. 


No. 


No. 
| 1 


No. KW. Volts *. m. Wdg 
Cp. 
Cp. 
Cp. 
Cp. 
Sh. 
Sh. 


1 


eA pe pet pet feet et feet beet pe 


HP, R.p.m. Volts 
10 1160 220-440 
10 870 440 
25 1155 220 
25 1155 2200 
30 865 220-440 
50 870 220 
75 865 220 

100 865 220 

150 720 440 

ALTERNATORS 
KVA. R.p.m. Volts Make 


200 


11% 125 
12 230 
15 230 
18 250 
17% 125 
24° ~=—« 250 
20» -125 
30 =. 250 
28 ~=:125 
32-250 





600 2300 Westinghouse 


a 
DIRECT CURRENT BELTED 
GENERATORS AND EXCITERS 


200 

3 25 

870 

500 

1200 
1150 
1165 
675 

700 

650 


Sh. 
Cp. 
Cp. 


Make 
Westghse 
Allis-ch. 
Imperial 
Allis-Ch. 
Triumph. 
Westghse 
Wagner 
Gibbs 
Westghse. 
Westghse 


| No. KW. Volts R.p.m. Wdg. 
125 725 


: & Cp. 
2 45 250 650 Cp. 
i 250 700 Cp. 
1 60 250 950 Cp. 
1 70 250 830 Cp. 
1 50 250 850 

1 55 125 850 

Ss 3 250 675 

1 100 250 750 Cp. 
1 450 250 300 Cp. 
1 500 550 300 Cp. 


No. Kw. 
1 


nN 


nN 


Make 

Westghsc. 
Allis-ch. 
G. E 


Milwaukee 
Westghse. 
Northern 
Westghse. 
Imperial 
Eddy 
Westghse. 
Westghse. 
3-bearing 


DIRECT CURRENT ENGINE 
GENERATOR SETS 


il 
21 
35 
50 


55 


35 


100 KW, 250 V.., 
with interpoles, new C. 


125 
125 
125 
125 


125 


Volts. 


Westinghouse 


belted gas 


engine generator set. 


Akron direct 


connected 


gas engine generator set. 


Westinghouse 


belted gas 


engine generator set. 


Cc. & 
steam 
set. 
Westinghouse 
steam engine 
set. 
Westinghouse 
steam engine 
set. 
General 


engine 


Electric 


C. direct connected 


generator 


belted 
generator 


belted 
generator 


belted 


gas engine generator set. 


Westinghouse 
steam engine 
set. 

Imperial 


belted 


belted 
generator 


steam 


engine generator set. 


MOTOR GENERATOR SETS 


ec 


1200 rpm.,Cp.Wd., 


gener- 


ator mounted on common base and 
direct connected by means of flexible 
coupling to new 2200 V 
60-cycle Allis-Chalmers motor com- 


plete. 


100 KW., 


Cp. 


Wd. 


Available Dec. 


15 
250 V., 
Westinghouse 


Bei Nee 


3-phase, 


th, 1917. 
900 rpm., 
generator 


mounted on common base and direct 
connected to 2200 V., 3 


cycle, 
motor, 


self-starting 
self-exciting. 


Jan. 15. 1918. 


—150 KW., 250 V., 


< 


Wd., 


ED. ¢., 


with inter 


phase, 60- 


synchronous 


Available 


1200 rpm., 
oles, new 


>. & C. generator mounted on com- 
on base and direct connected by 
means of flexible coupling to 1—200 


H.F., 


Cc pane, 


UES. 


New and used Electrical Equipment 


2200 V. 
1200 rpm., 






3-phase, 


60-cycle 


Type AN NEW Allis’ 
motor. 


Avai 


Wire and Cable 


40 Miles No. 6 Medium hard drawn copper wire. 
10,000 ft. 0000 Weatherproof copper wire. 

70,000 ft. 400,000 Circular mils rubber covered cable. 
Smaller quantities, other sizes. 


The Morse Brothers Machinery and Supply Company 
Denver, Colorado 





lable Dec™ 


Pittsburgh, 


Pa. 


ELECTRIC MOTORS 


Alternating and Direct Current 
Large Stock—Prompt Deliveries 


THE O’BRIEN MACHINERY (CO. 


119 N. THIRD ST. 


Can be changed over to 250 volts. 


eae ee PA. 


DIRECT CONNECTED 


GENERATOR SETS 


2—Westinghouse 500 K.W. D.C. generators, 500 voits, 910 
amperes, complete with switchboards and instruments, 
direct connected to 2—Cross Compound Pennsylvania 
Iron Works engines, 18 x 36 x 42. 


delivery. 
HARRY C. SALZBERG & CO., 


Ready for immediate 


30 Church St., N. Y. C. 
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Gas Unit for Sale Cheap 
Nash Gas Engine 


14 x 16, 3-cylinder, 150 H.P. direct 
connected to 


100 KW C&C Generator 

direct current, 220 volts, 260 RPM | 

complete with air pump, tanks, a’ 

switchboard. Unit practically new | 

Write or wire. 

MANUFACTURERS’ EQUIPMENT CO. 
1201 Wells Bidg., Milwaukee, Wis. 





Wire Rope 


%” to 2”. Hoisting, haulage, cableway, tram- 
way and equipment for one mile. Galv. guy 
rope. Bought. Sold. Bridle and sling chain. 
Stone dogs (heavy). Steel and wood blocks. 


JOHN F. MEIGHAN 
865 3rd Avenue New York City 


FOR SALE 


For Immediate Delivery 


1—Epping-Carpenter 16 x 10 x 24 Hori- 
zontal Duplex, neavy pressure boiler 


feed PUMP 


Never been used on account of changed 
conditions. 


The Lorain County Electric Co. 
Elyria, O. 








IMMEDIATE DELIVERY 


of New 


Transmission 
Line 
Towers 


220 Galv. Steel Towers, 40 
to 50 ft. high. Designed for 
two 3-ph. circuits of 4/0 
cable, two 3%” steel ground 
cables and two No. 6 tele- 
phone wires. 


P. O. BOX 1223 
Pittsburgh, Pa. 
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FOR SALE 
Two 367 H.P. 

+ - 
Heine Boilers 
Insured for 125 pounds pressure. 
Two 250 H.P. 


Geary Boilers 


Watertube insured 150 pounds with 
Rooney Stokers. 


20 H.P. Wagner 
Motor 
A. C. single phase 115-230 volts. 
THE HERFURTH ENGINE CO., Inc. 


Alexandria, Va. 





ROUIGCLL SECO) eee 





EQUIPMENT FOR SALE 
All in Good Operating Condition 


One Fort Wayne GENERATOR, Type T. R. B., 60 cycle, 3 phase, 200 K. W., 
Speed 720, also Exciter Type M. F., 125 volt, 40 amp., Speed 1800. 


One Triumph Elec. Co. GENERATOR, Type H. R., 60 cycle, 3 phase 180 KVA., 
also Exciter, 125 V., 60 amp., 7.5 K. W., Speed 1400. 


One SWITCHBOARD PANEL (Fort Wayne), Black Monson Slate for con- 
troliing three (3) 15 K. W., 125 volt exciters and equipped with cne TA 125 amp., 
F-3 Generator voltage regulator complete with rheostat and condenser sections, 
size 90” x 35” x 1%”—%” bevel complete with frame. 


Three SWITCHBOARD PANELS (Fort Wayne), Black Monson Slate with all 
necessary instruments for controlling one 450 KVA., 2300 v., 60 cycle, 3 phase 
Generator; one 200 K. W., 2300 v., 3 phase, 60 cycle generator; one 180 KVA., 
2300 v., 60 cycle, 3 phase generator. Size 90” x 24” x 1144”—%%” bevel complete 
with frame and remote control, 4500 v., K3 Oil Switches. 


Town of Hull Electric Light Department 


A. F. Pope, Manager Drawer C. Nantasket Beach, Mass. 


FOR SALE 


1 General Electric 


Motor Generator Set 


in excellent condition, new in 1914, consisting of a 6 pole, 50 
Kw., 800 r.p.m., 175 volt, compound wound generator, direct 
connected to a 6 pole, 100 K.V.A., 800 r.p.m., 2200 volt, syn- 
chronous motor, complete switchboard equipment. 


FS1857, Elec. World, N. Y. C. 





Brand New Generating Units for Shorter Delivery 


1—75 k.w. 250 volts, 275 r.p.m. Western Electric direct-current generator directly 
connected to simple, side crank, Single Valve engine. For immediate ship- 
ment. 


1—75 k.w. 125-250 volts, 250 r.p.m. Western Electric direct-current 3-wire gen- 
erator directly connected to simple Non-releasing Corliss engine. For four 
months shipment. » 


1—300 k.w. 250 volts, 200 r.p.m., direct-current generator, directly connected to 
simple Non-releasing Corliss engine. For four months shipment. 


1—120 k.v.a. 60 cycles, 3 phase, 220 or 480 volts Western Electric alternator, 
225 r.p.m., directly connected to a simple Poppet Valve Uniflow engine for 
steam pressures 125 and up. For immediate shipment. 


1—450 k.v.a. 60 cycles, 3 phase, 2300 volts, General Electric alternator, directly 
connected to simple Non-releasing Coriiss engine 150 r.p.m. For nine weeks 
shipment. 


SECOND HAND UNIT 
1—40 k.w. 120 volts, 290 r.p.m. Western Electric direct-current generator di- 


rectly connected to simple, Single Valve, center crank engine. Now in use. 
For February delivery. 


H. A. & G. X. CHUSE, Mattoon, III. 








Generator Set, Controller, Motor 


1—75 kw. Motor Generaior Set, consisting of No. 180-L Type S.K. West- 
inghouse 75 kw., 125 volts, 600 ampere, 860 r.p.m. compound wound, 
commutating pole generator, direct connected to one 112 hp. Type 
C.S. Westinghouse 440 volt, 3 phase, 60 cycle, 860 r.p.m. motor. This 
outfit includes fused auto starter, but no switchboard. 

a 80 hp., 220 volt, D.C. Cutler Hammer reversing magnetic con- 
troller. 


1—New 80 hp., No. 80 M.C. Westinghouse, 230 volt, series wound mill 


motor. 
WELLMAN-SEAVER-MORGAN COMPANY 
East 70th Street and Central Avenue, Cleveland, Ohio 
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FOR SALE 


2—50 HP. Westinghouse, 2200 volt, 
A.C., 3 phase, 60 cycle, 1700 RPM. 


Motors 


direct connected to 
2—De Laval, single stage, centrifugal 


Pumps 
one and a half million gallons, 60 
pounds pressure, 147 ft. head. 
For further particulars write to 


NATHAN KLEIN & CO. 
208 Centre St., New York, N. Y. 


FOR SALE 


1G. E. Type I-4, Form K, 1100-2200 
volt, 3 phase, 60 cycle, 1800 R.P.M. 


Motor 


with oil compensator and overload 
and no voltage relay. 


HOBART LIGHT & WATER DEPT., 
Hobart, Indiana 





FOR SALE 


Stranding]Machine 
and Generators 


1—6-spool extra heavy special wire 
Stranding Machine for insulating 
wire. Flyer 6’ 2%” diam., spools 
24” diam. : 

2—150 K.W., 25 cycle Westinghouse 
Generators. 


THE B. F. GOODRICH CO. 
Akron, Ohio 








BOILER FEED PUMP 
FOR SALE 


One 14 x 8% x 18 outside center packed 
John A. McGowan duplex feed Pump for 150 
pounds boiler pressure. 


Indiana Railways & Light Company 
Kokomo, Ind. 


DIRECT CONNECTED SET 


One 400 K.W., 220-440-550-1100 volts, 384 
amperes, 8 phase, 60 cycle, 120 R.P.M. Gen- 
eral Blectric, alternating current generator, 
direct connected to a Green-wheelock cross 
compound condensing engine, for 130 Ibs. 
steam pressure, complete with exciter and 
switchboard. Can be seen running with load. 


(N. Y.)—F8S1817, Elec. World, N. Y. O. 





MARINE SETS—110 VOLTS 


3 KW Crocker-Wheeler-Sturtevant 
4 KW Diehl-Forbes 
6 KW Crocker-Wheeler-Racine 
8 KW Northern-Racine 
10 KW General Electric 
20 KW General Electric 
GEORGE BENDER 
122 Centre Street, New York, N. Y. 


70 K.W. Direct Current 


Generators 


2—70 K.W. Westinghouse, direct current 
enerators, either 250 or 500 volts, 800 


-P.M., brand new, never uncrated, with 

full switchboard and rheostat equipment. 

Southwestern Wrecking Company 
Paso, Texas 














SEARCI 


FOR SALE 


Transmission Line 
Material 


20 miles, 44,000 volt, three phase, in- 
cluding all bo-arrow steel arms, guy 
wire, bolts, everything complete to 
smallest detail. 

Conductor is steel transmission 
strand five-sixteenths inch diameter. 
Detailed lists with prices on applica- 
tion. 


Logan County Light & Power 
Company 


Logan, West Va. 





FOR SALE 


AIR 
COMPRESSOR 


Corliss Type, Size 18 x 32 x 30 x 18 x 
36. Manufactured by Laidlaw-Dunn- 
Gordon Company. Now in operation 
and in excellent condition. 


THE PINE BLUFF COMPANY, 
Pine Bluff, Arkansas 












Battery Charging 


Motor Generator Sets 
FOR SALE 


Ready for Immediate Shipment 


Two 1 K.W., 60 cycle, 3 phase, 220 
volts, AC. 110 volts, 10 amperes DC. 

Two 3 K.W., 220 volts, 3 phase, AC. 
110 volts, 30 amperes DC. 

One 5 K.W., 3 phase, 220 volts, AC. 
125 volts, 40 amperes DC 

These are practically new. 


THE ESTERLINE COMPANY 
Indianapolis, Ind. 











New Copper Wire 
For Sale 


33 miles of No. 2 medium hard 
drawn 3 conductor stranded bare 
transmission wire on reels and 
ready for immediate shipment 
from Waco. 


Advertising Department 
TEXAS POWER & LIGHT CO. 
Dallas, Texas 





Boilers 


Three 400 H.P. Keeler, Heine type, 
watertube boilers, 160 lb. pres- 
sure, 6 years old, complete with 
Murphy stokers. 


Two 310 H.P. Babcock & Wilcox 
— 160 lb. pressure, hand 
red. 


POWER MACHINERY EXCHANGE 
1 Montgomery St., Jersey City 
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MOTORS 


Immediate 
Shipment 


NEW GENERAL ELECTRIC 
MOTORS IN STOCK 


3 Phase, 60 Cycle, 220 Volt, Type 
KT, Squirrel Cage 


Hp. Speed Quantity 
1 1800 10 
1 1200 10 
2 1800 15 
2 1200 12 
2 900 2 
3 1800 20 
3 1200 12 
5 1800 2 
5 1200 5 
5 900 2 
7% 1800 15 
7% 1200 12 
7% 900 3 

10 1800 5 
10 1200 3 
15 1800 3 


3 Phase, 60 Cycle, 220-440 Volt, 
Form M, Wound Motor 


2 1200 1 
3 1200 1 
5 1200 1 
10 1200 1 
25 1200 2 
35 900 3 


3 Phase, 25 Cycle, 220 Volt, Form 
KT, Squirrel Cage 


1 1500 3 
1 750 2 
2 750 4 
3 750 2 
5 1500 3 
5 750 3 
7% 750 2 
10 750 3 
15 750 3 
20 750 6 
25 1500 2 


The Milwaukee Electric 
Railway & Light Company 


Milwaukee, Wisconsin 


FOR SALE 


Westinghouse 100 H.P. Suction 


Gas Producer 


No. 114 complete with hand blower, 
scrubber, washer, valves, gages and 
piping. Good condition. 
delivery. 


Immediate 


LONG ISLAND LIGHTING COMPANY 
50 Church Street, New York 
















for Quick Removal 


A.C, UNITS 


1—250 KW. with Compound Engine. 
2—150 KW. with Automatic Engines. 
1—100 KW. with Compound Engine. 


D.C, UNITS—250 VOLTS 


1—300 KW. with Compound Engine. 
1—225 KW. with Compound Engine. 
2—100 KW. with Compound Engines. 

1— 75 KW. with Simple Engine. 

8—800 KW. with Cross Compound Engines. 





























D.C.—125 VOLTS 
1—25 





KW. 





Kw. 











1—40 KW. 1—15 KW. 
1—35 KW. 1— 7% KW. 
2—25 KW. Units 






BOILERS 


1—550 H.P. B. & W. 160 lb. pressure. 
2—350 H.P. B. & W. type, 160 Ib. pressure. 
5—300 H.P. B. & W. type, 160 Ib. pressure. 
5—300 H.P. Heine type, 150 Ib. pressure. 
2—260 H.P. B. & W. type, 160 Ib. pressure. 
5—300 H.P. Stirling, 150 Ib. pressure. 
38—72” x 18’ Return Tubular, 110 Ib. 
8—80 H.P. Return Tubular, 125 Ib. pressure. 
Innumerable others, all sizes. 

























































ENGINES 





1—10 x 24” Hamilton Corliss Engine. 
2—16 x 36” Corliss Engines. 

1—16 x 42” Bates Corliss Engine. 
1—22 x 48” Brown Corliss Engine. 


1—30” x 42” Penna. Iron Works Heavy Duty 
Engine. 


POWER EQUIPMENT COMPANY 


Engineers 
1218 Chestnut St. 













Philadelphia 





Motor for Sale 


1—50 hp., G. E., Form L, 900 r.p.m., 
2200 volt, 60 cycle, 3 phase, induction 
motor. Winding sound, bearings good. 


Conway Springs Electric & Ice Co., 
Conway Springs, Kan. 





30 HP. 850 PPM., 220 Volts, 3 O, 60 
Cycles, New Crocker-Wheeler com- 
plete. 

25 HP. 220 V., D.C., Westgh., Type S. 

Large stock of A.C. motors, all for 
immediate delivery. 


BALDWIN & COPELAND, 
16 Yale Ave. Jersey City, N. J. 






FOR SALE 
Three Westinghouse 300 KVA, O.1.W.C. 


TRANSFORMERS 


25 cycles, 12000/50, 70, 100 volts in good 
condition, suitable for electric furnace work. 


Address Purchasing Agent, P. O. Box 536, 
Niagara Falls, N. Y. 


This advertisement 


might be your own 
and get you the at- 
tention of other 
readers of Electrical 
World. They num- 
ber over 21,000. 
Have you anything 
to sell them? 
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Motor and Direct Connected 


PUMP 


1—100 H.P. General Electric, type I, 
slip ring motor, 3 phase, 60 cycle, 2200 
volts, direct connected to a Platt Iron 
Works centrifugal pump, 1000 gallons 
per minute, 230 ft. head. Price, f.o.b. 
Bt PAG, | PGR occas ksescaicesceaes $1600 


PIONEER ELECTRIC CO. 
St. Paul, Minn. 


A. C. Direct Connected Set 


FOR IMMEDIATE DELIVERY 


Duplex Compound 
American Ball Engine 


15 and 30x18 


Direct connected to 450 KVA, 3 phase, 
60 cycle, 2300 volt, 200 speed, Allis- 
Chalmers Generator. Generator 3 
years old. 


JOSEPH MYERSON 
274 Commercial St., Boston, Mass. 








FOR SALE 


2—65 H.P. twin cylinders Hornsby-Akroyd 
complete with 700 gallons fuel tank, air 
storage tank for starting, 


Air Compressor 


and piping. 
2 S50—35 K.W., 125 volts, 200 R.P.M. 
compound wound engine type Sprague Elec- 


tric 
Generators 


Direct connected to oil engines. 

2 panel switchboard 14” blue Vermont 
marble. Each panel contains 1 ammeter, 1 
—2 pole Cutter circuit breaker. 1—3 pole 
main switch, rheostat, hand wheel, ground 
lamps and pilot lights. Also 1 Bracket volt- 
meter. Price, per unit, $5,000. 


EDWARD L. SIMONS, Lansdowne, Pa. 





WANTED 


Mixed Pressure 


“Turbo” Generator Set 


of about 500 K.W. capacity, 3 phase, 


60 cycle, 2200 volts. Exhaust stages 
to utilize steam from hoisting engine 
and mill engine at about 1 lb. pres- 
sure. Live stages to utilize steam at 
140 lbs. Complete with exciter and 
condenser if possible. 


2 Motor Generators 


200 K.W., 250 volt, D.C. and 3 phase, 
60 cycle, 2200 volt A.C. 


RETSOF MINING COMPANY 
Retsof, N. Y. 








3 Phase — MOTORS — 60 Cycle 


HP. Make Volt Rpm. Type Price 
115 Allis C. 440 560 SQ $1250 
100 Allis C. 440 570 SQ 1150 
100 Wagner 220 850 Slip ring 1150 
75 G. E. 440 514 SQ 1150 


75G. E. DC. 220 500 Mill type 650 
ROSE ELECTRIC Co. 
6401 State St. Chicago, Ill. 








25 H.P. MOTOR 


25 H.P. General Electric Variable 


Speed Motor, 110 volts, 250 to 400 
R.P.M. with controlling apparatus 
complete. rs 


Cc. F. S., Room 1381, 50 Church St., 
New York City 
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FOR SALE 


One 20 x 20 Chuse side-crank, 
right-hand 


4-Valve Engine 


Speed of 200 R.P.M. for 95 Ib. steam pres- 
sure, non-condensing with Rochester force 
feed lubricator and indicator with extended 
base for direct connecting and including one 
Ft. Wayne pump D, 250 K.V.A., 200 
R.P.M., 3 phase, 60 cycle, 480 volt Gen- 
erator with 10 KW., 850 R.P.M., belted 
exciter complete with switchboard and 
necessary instruments for same. 

This Generator is set up and can be 
demonstrated on request. 


THE AZTEC COAL MINING CO. 
632 Cooper Building, Denver, Colorado 


Crocker-Wheeler Motors 
only a few left 


HP R.P.M. 
1—1% 1200 
2—7% 875 
3—20 7 
1—25 5 


Used by us only. 


Type Amperes 
CM FL 3.95 
CM 75-F 27.5 
CM 20D 74 
CM 25D 91 
Dismantled plant. 


McNEELY COMPANY 
400 Arch Street, Philadelphia 


New Induction Motors for Sale 


3 Phase, 60 Cycle, 220 Volts Standard 
Makes Complete with starters, base, 
pulley, ete., in Original Crates. 


No. HP. RPM. Price Ea. 


1800 $80.00 
1800 95.00 
1800 200.00 
1800 300.00 
1200 350.00 
1200 460.00 
1200 510.00 
1800 515.00 

900 635.00 

720 925.00 

900 400.00 


E. S. LINCOLN, INC., 
No. 534 Congress St., Portland, Maine 


tt st tet DO DD DS DOD 





1—Direct connected unit 
100 Kw. Crocker- 


¥ Wheeler Generator 
with Payne Automatic 
Engine. 


Absolutely in_ first-class 
condition. F.o.b. New 
York—$2,000. 


The Curtiss-Willis Co., 30 Church St., New York City 
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WANTED—FOR IMMEDIATE DELIVERY 


TURBO GENERATORS 


1—2000 K.W. (or 3000 K.W.) A.C. 
Turbo-Generator. Turbine for 150 
Ibs. steam pressure. Generator for 
600 volts, 3-phase, 60-cycle current. 
To include condenser, water and air 
pumps, and motor generator ex- 
citer set. 

1—500 K.W., D.C. Turbo-Generator. 
Turbine for 150 lbs. steam pressure. 
Generator to be compound wound, 
for 220 volts. To include condenser, 
water and air pumps. 


PRESSED STEEL CAR COMPANY, 
Pittsburgh, Pa. 


Generating Units 
and Transformers 


WANTED 


We are in the market for a 150 K.V.A., 
60 cycle, 2300 volt generator, direct 
connected to a standard automatic en- 
gine; also in the market for trans- 
formers for same. Anyone interested, 
please address the 


WASHBURN LIGNITE COAL CO. 
Wilton, No. Dak. 


Battery Material 
Wanted at Once 


any quantity of battery lead plates, 


ment, scrap copper, brass and all 
other grades of metals. Complete bat- 
tery stations dismantled anywhere. 


Describe in Detail 
Get Our Prices 


National Metal & Rubber Co. 
39 India Wharf, Boston, Mass. 


FOR SALE 


Engine for Sale 


10 x 20 side crank, automatic, balanced 
valve, engine, in good operating condi- 
tion. The Seely Electric Co., Inc., 
a i Be 


Transformers for Sale 
Two 15 KVA, 550 volt primary, 110/220 
volts secondary, 60 cycle, single phase, 
oil cooled Pittsburgh Transformers. N. 
> mas & Electric salen Pawtucket, 


Mica Mine for Sale 


Located in Southern Virginia, three miles 
from railroad, developed and sold over 
eight thousand dollars’ worth of large 
clear mica. Call or write. State Lime 
Mica Co., Ridgeway, Va. 





Wanted and for Sale 


Wanted to buy for cash alternating and 
direct current motors. Send list of what 
you have for sale. For sale cheap 30 
kw., 125-volt DC. Generator. A. Werby 
& Co., 47 Beverly St., Boston. 





D.C. Generator for Sale 


1—275 K. W.—250 Volt—150 RPM—G. E. 
engine type, direct current generator. 


Immediate delivery, perfect condition, 


Philadelphia shipment. Address J. D. 
Cudney, 501 5th Ave., New York City. 











ELECTRICAL WORLD 


a > 


PNRCHEIGEE! 


RENT 


first floor and basement, 

721-3-5-7 Arch St., in the heart of the 

machinery district of Philadelphia. 
LIEBERMAN & AXILBUND 


‘‘ Central Leasing A Specialty.”’ 
1237 Market St., Philadelphia, Pa. 


40’x140' 


WANTED 


Armature 
for Westinghouse 


Generator 


110 K.W., 440 Amp., 650 R.P.M., 
250 E.M.F. 
Will rewind if necessary. 


H. HALLBERG 
266 Clermont Ave., Jersey City, N. J. 


WANTED 


Traveling 
Crane 


capacity 5 to 10 tons, bridge span 50 
to 70 ft., height of lift 15 to 20 ft., total 
travel about 200 ft. Motors wound for 
220 volt, 60 cycle, 3 phase. Early de- 
livery required. 


NATIONAL ELECTRICAL SUPPLY CO. 
1328 New York Ave. Washington, D. C. 


FOR SALE 


Boiler, Heater, Etc., For Sale 


One 260 HP. Heine Watertube boiler. 160 
lbs. steam pressure, in good condition. 
Also 1000 HP. Cookson heater, filter, oil 
separator, and 300 dryer cars. J. P. 
Vinson, 45 South Lexington Ave., St. 
Paul, Minn. 


Motor Generator Set 


Generator, 100 Kva., Burke, single phase, 
60 cycle, 125 volt, can rewind to 
phase any voltage. Motor 150 hp. 
Burke D.C. 600 volt, 900 r.p.m., $1,850. 
Rose Electric Co., 6401 State St., 
Chicago, IIl. 


D.C. Generators for Sale 


90 kw., 750 r-p.m., 125 volt, Gen. Elec. 

55 kw., 850 r.p.m., 125 volt, Westingh’se. 
40 kw., 700 r.p.m., 240 volt, Peerless. 

All in excellent condition, complete and 
fully guaranteed. 

V. M. Nussbaum & Co., Ft. Wayne, Ind. 





Motor Generator for Sale 


75 kw. Motor Generator Set, $850. 
Generator 75 KW., 125 volt, 1200 R.P. 
M., direct current compound wound, 
complete with flexible coupling cast iron 
base and modern switchboard panel. All 
in unusually fine condition. Without 
Motor. Rose Electric Co., 6401 State 
St Chicago, Ils. 






























OL VION 





FOR SALE 


300 KVA Set 


(First-class—U sed) 
Immediate delivery 


Bullock 


60 cycle, 3-phase, 240 volts, direct 
connected to 21” x 27” Erie City 4- 
valve Engine, 150 R.P.M. 


Very cheap. 


RAILWAY & MINE SUPPLY CO. 
332. S. Michigan Ave. Chicago, Ill. 
Tel. Harrison 7382 



































Immediate Delivery—A Rare Bargain 


Engine and Generator 


One 17” x 24” Fitchburgh Corliss non-con- 
densing engine with 10 ft. fly wheel direct 
connected to Bullock 150 K.W. direct cur- 
rent Generator, 1250 amperes, 116-120 volt, 
150 R.P.M. 

This outfit is in excellent condition and is 
complete with all parts for service. Volt 
meter, Ammeter, Rheostat, Circuit breaker, 
Cable, etc. Can be inspected set up and 
working. It has been maintained in fine 
shape and is as good as new. 

Price is very reasonabie, as it is to be re- 
placed by large machine and must be moved 
quickly. 

If interested wire for price. 


Hoisting Machinery Co., 50 Church St., New York, N. Y. 
















































FOR SALE 


110 Volt Marine Sets 


1.65, 3, 5, 10, 15, 20 K.W., all vertical type, 
steam engines. James K. Hooper, 50 
Church Street, New York —- 


Telephones and Wire for Sale 


Immediate shipment 50,000 feet No. 19 
three-conductor new telephone wire at 
$15 per thousand in 5000 ft. lots; 2500 
ft. 12 pair used braided telephone cable 
at 5c. per ft.; 12 twenty-station used 
desk and wall type couch telephone at 
$4 each. A. J. Doterweich. Co., Inc., 
285 Washington St., Buffalo, N. Y. 


MISCELLANEOUS WANTS 


Cable Wanted 


Lead covered cable wanted for submarine 
use at 4400 (or 440) volts. Two con- 
ductors, No. 8 or larger. Central Con- 
necticut Power & Light Co., East Hamp- 
ton, Conn. 





WANTED—One 50 H. P. 
Gas Engine 
and Gas Producer 


Suitable for same. Must regulate well enough 
to run A.C. generator and be in first-class 
condition 
VANCEBURG LIGHT CO. 
Vancebureg, Ky. 
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BUSINESS OPPORTUNITIES 


Business for Sale 
Going Electric Manufacturing business in 
Chicago. Electric Light Plants, Storage 
Batteries and Specialties. Illinois cor- 
poration. Contracts in hand for several 
months. Splendid location and factory. 
Will sell for inventoried assets $24,500. 
Full investigation invited. Address Man- 
ufacturer, 4111 Ravenswood Ave., Chi- 
cago, Ill. 


Business for Sale 

Electrical Supplies and Contracting Busi- 
ness with complete equipment for re- 
pairs to motors and generators; one of 
the best known repair shops in the 
state; considerable income from _ re- 
pairs to electrical apparatus on auto- 
mobiles; business acquired by deliver- 
ing good work therefor with present 
policy continued customers will remain 
customers. We contemplate investing 
in larger enterprise; will sell outright or 
interest in business; prospective buyer 
must invest at least $5000. One of the 
best small investments ever offered any- 
body with a fair knowledge of electrical 
matters. Address B. O., 2319, Elec. 
World, Chicago. 
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An Exceptional 
Opportunity 


In order to close an estate, a manu- 
facturing business long established in 
New York City, is for sale. 


Average profit for last 10 years has 
been above $30,000 a year. 


Will require approximately $150,000, 
half of which is for the real estate. 
This is worth a prompt investigation. 


Box 2246, Elec. World 
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POSITIONS WANTED 


A MAN of 22 years’ experience in the 
electrical industry, desires a connection 
as sales manager of a manufacturing 
concern or commercial manager of a 
lighting and power corporation. Eight 
years’ experience in heating and cook- 
ing appliances and small power devices. 
Not subject to draft. Open after Jan- 
uary 15. PW2468, Elec. World. 


CONTROLLER, manager. — Seventeen 


years’ successful record. Gas, electric 
and water plants. References—promi- 
nent engineers, etc. PW2412, Elec. 


World. 


ELECTRICAL engineer, technical educa- 
tion, ten years’ experience in station 
and sub-station design and construction 
and large power installations, desires 
responsible position in design or field 
work. PW2470, Elec. World, Chicago. 

ELECTRICAL 
ate, 6 vears’ 
engineer, 


ness 


engineer, technical gradu- 
experience as power sales 
desires position as new busi- 
manager of a progressive central 
station. At present employed. PW2410, 
Elec. World, Philadelphia. 


ELECTRICAL engineer, technical gradu- 
ate, 34, married, 15 years’ experience 
designing and constructing power plants 
on land and merchant steamers, de- 
sires permanent and responsible posi- 
tion. PW2402, Elec. World 


ELECTRICAL graduate, 
nected with Eastern 
dling all kinds of machinery, 
position with purchasing department. 
Especially fitted for traveling inspector 
Married. Over draft age. Available 
January. Moderate salary. Answer 
“= ck. “PW2469, Elec. Worid, Philadel- 
phia 


six years 
sales office, 


con- 
han- 
wishes 


ELECTRICAL 


In Replying to ‘‘ Blind’’ Ads 

be careful to put on envelope the key num- 

ber in the ad. and also local address of of- 

fice to which reply is sent. 
36th St. and 10th Ave., 
1570 Old Colony Bldg., Chicago. 
657 Leader-News Bldg., Cleveland. 
935 Real Estate Trust Bldg., Phila. 
501 Rialto Bldg., San Francisco. 


Important 


Original letters of recommendation or other 
papers of value should not be enclosed to un- 
known correspondents—send copies. 


New York. 


Save Time 


Have the replies to your ad 
come direct to you 


All our offices forward promptly 
the replies addressed to box num- 
bers—yet this indirect method of 
receiving letters or telegrams nec- 
essarily causes some delay and in 
these abnormal times even a slight 
delay may prove serious. 


To sign your name and address 
to your advertisement begets con- 
fidence in the reader. You can, 
however, obviate delay in forward- 
ing replies by signing your ad only 
with initials (your own or others), 
care of your home, your office or a 
post-office box number in your city. 


For quick and satisfactory re- 
sults tell the reader everything 
that he will want to know. 
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POSITIONS WANTED 


ELECTRICAL 
ate, 8 years’ 
neering 


engineer, technical gradu- 
experience, 2 years engi- 

apprentice, 1 year correspond- 
ence, 5 years electric power salesman, 
would like position with central station 
superintendent, new-business agent, or 
as motor. salesman. PW1291, Elec 
World, Philé adelphia. 





engineer, 
33 years of age, 
with General 
perienced 
engines. 


graduate 1912, 
married. Several years 
Electric Company. Ex- 
in power plant work and oil 
At present electric and water 


superintendent municipal plant. De- 
sire similar position with private con- 
cern. PW2418, Elec. World. 


ELECTRICAL, mechanical engineer, tech- 
nical graduate, age 35 years, 15 years’ 
experience G. E. test, construction and 
operation of power plants, substations, 
distributing systems and efficiency work, 
at present employed as electrical and 
mechanical engineer for a large mining 
company. Desires position in the East 
References. Present salary $3000. PW 
2476 Elec. World, Chicago. 


ELECTRICIAN and thorough all-around 


mechanic. Fourteen years’ experience 
construction, maintenance. PW2477 
Elec. World. 

EXECUTIVE or commercial connection 


with a central station that requires the 
services of a modern business builder 
and engineer. Ten years’ central station 


experience. Seven years as a commer- 
cial power engineer for a company 
serving 42,000 customers. Technical 
graduate. Age 36; married. PW2105, 
Elec. World, Chicago. 





POSITIONS WANTED 


MAINTENANCE engineer, age 33, 16 
years’ steam, electrical construction, and 
maintenance mining and industrial 
plants; boilers, piping layouts, engines, 
turbines and auxiliaries ; high and low 





tension switchboards, wiring, lighting 
and power, electrical repairs, power 
calculations; salary, $200 per month. 


Address Box 438, Somerset, Ky. 


MANAGER—A thoroughly competent su- 
perintendent or manager ot etectric light 
or power properties. Now employed as 
such by large corporation. Eighteen 
years’ successful experience with same 
interests. College graduate. Long ex- 
perience in commercial end of the busi- 
ness, conducting campaigns, etc., both 
light and power. Thoroughly familiar 
with long distance transmission, substa- 
tions and local line construction. Emi- 
nently successful in control of labor and 
knows how to get business in Southern 
territory where there is opposition to 
corporate management or ownership. 
Desires change where would have more 
direct connection with controlling inter- 


ests. Would only consider position in 
the South. Correspondence solicited. PW 
z4/4, Elec. World, Philadelphia. 


POSITION wanted by electrical and me- 
chanical engineer, technical graduate, 
experienced draftsman on generating 
stations and high and low tension sub- 
station layouts, familiar with transmis- 
sion line work and also industrial elec- 
trical engineering. PW 2411, Elec. World. 


PURCHASING agent, 
married; fifteen years’ 
electrical field. Now purchasing for 
large central station, construction 
and tract.on companies. Change desired. 
References. PW2472, Elec. World, San 
lrancisco, 


thirty-three years, 
experience in 





PRACTICAL electrician desires position 
as superintendent, chief electrician, or 
assistant. Sixteen years’ experience in 
installing, maintaining, operating and 
superintending electric light and power 
plants. Married, sober. not afraid of 
work. PW2255, Elec. World, Cleveland. 


PRACTICAL electrician, technically train- 
ed, five years’ experience, three years 
General Electric testing laboratories, two 
years’ distribution and maintenance. 
age 23, desires position with Lower or 
industria: plant, A No. 1 references, 





noith central states preferred. PW 2479 
Elec. World, Chicago. 
RESEARCH Engineer desires. position 


dealing with experimental or mathe- 
matical investigation of electrical ap- 
paratus. American, 37 single, technical 


graduate, 8 years’ valuable experience. 


East preferred. PW2325 Elec. World. 
SUPERINTENDENT desires position 


managing electric property in a tqwn of 





15,000 to 20,000. Available in Janu- 
ary. Age 35, married. References fur- 
nished. Salary $2,000. PW2463, Elec. 
World, Chicago. 

SUPERINTENDENT of power or works 
engineer. Position desired by mechan- 
ical and electrical engineer, over 20 


years’ experience, competent to design, 
construct or oversee operation of steam 
generating plants and electrical power 
distribution for large factory, shipyard, 
public utility or engineering company. 
PW2414, Elec. World. 


Manufacturers 


A highly responsible business man, 
with a lifelong experience in sell- 
ing electrical specialties, desires to 
secure the sole representation for 
Chicago or the entire middle West 
for a product of merit. Will carry 
Chicago stock and guarantee re- 
sults—highest credentials. 


S 2465 ELECTRICAL WoRLD, Chicago 











DECEMBER 29, 1917 





POSITIONS WANTED 


YOU want a superintendent for your light 
plant; I want the job. I have technical 
training and practical experience in 
power station operation, experience in 
sales work and handling the public. 
Now Chief Engineer large power plant. 
Will consider any good proposition in 
a town of 1500 to 5000 inhabitants. 
Salary $1,500 to $1,800. PW2464, Elec. 
World, Chicago. 


POSITIONS VACANT 





ASSISTANT to Works Manager wanted. 
Must have technical training in Me- 
chanical and Chemical Engineering and 
at least ten years’ experience, including 
actual charge of quantity production; 
$3,000 to start. Give full history and 
references in first letter. P2462, Elec. 
World, Chicago. 


AT ONCE~—Electrical engineer for the 
mechanical design of transformers. 
Some knowledge of strength of ma- 
terials necessary. Splendid opportunity 
for advancement. State salary wanted 
and give complete data in first letter. 
P 2261, Elec. World, Cleveland, O. 


CHIEF Engineer wanted to take charge 
of combination lighting and ice making 
plant in Texas town of 15000. Must be 
capable man with experience in handling 
engines, turbines, gas engine, boilers 
and ice machinery. Answers to be ac- 
companied by record, giving experience 





and salary expected. P. O. Box 398, 
Marshall, Texas. 
WANTED 


EXPERIENCED 
ELECTRICIAN 


to take charge of motor repair shop. 
Must have thoro knowledge of all 
makes of motors and generators, both 


A.C. and D.C. Must come well rec- 
ommended. State experience, refer- 
ences and salary expected in first 
letter. 


THE FUERST-FRIEDMAN CO. 
CLEVELAND, OHIO 


Designers 


Wanted 


First class die and tool de- 
signers, experienced on modern 
punch press dies for blanking 
and forming complicated parts 
in sheet metal machining and 
tools for machining small drop 
forgings, aluminum and bronze 
castings similar to automobile, 
gun and sewing machine parts. 


First class men, capable of 
designing practical and accur- 
ate working tools will receive 
in accordance 


best of wages 
with their ability and diligence. 


The opportunity is open now 


for men in this line who are 
American citizens to employ 
their skill in the service of their 
country. Call or address at once 


CURTISS AEROPLANE & MOTOR 
CORP., Attention C. E. Fouhy, 
2000 ELMWOOD AVENUE, 
BUFFALO, N. Y. 





In Replying to ‘‘ Blind’’ Ads 


be careful to put on envelope the key num- 
ber in the ad. and also local address of of- 
tice to which reply is sent. 

36th St. and 10th Ave., New York. 

1570 Old Colony Bldg., Chicago. 

G57 Leader-News Bldg., Cleveland. 

935 Real Estate Trust Bldg., Phila. 

501 Rialto Bldg., San Francisco. 


Important 


Original letters of recommend:.tion or other 
papers of value should not be enclosed to un- 


known correspondents—send copies. 





- 


POSITIONS VACANT 


DESIGNING draftsmen wanted for per- 
manent positions. Men with electrical, 
steam engine, turbine or special ma- 
chine experience. Applicants give age, 
education, former experience and salary 
expected. Address Chief Draftsman, 
General Electric Co., Lynn, Mass. 


DISTRIBUTION engineer who has had 
experience in overhead line construction 
and maintenance wanted; technical 
graduate preferred; salary $90 per 
month at start. Location Middle West. 
P2400, Elec. World, Chicago. 


DRAFTSMAN, experienced on making 
wiring diagrams. One familiar with 
hydro-electric station construction and 
operation. Pennsylvania Water & Power 
Company, Holtwood, Penn. 


DRAUGHTSMEN — Electrical ; familiar 
with power plants and substation work. 
Applfcants should state full personal 
and technical qualifications, including 
education, experience, character of past 
and present positions, and salary de- 
sired Address Mr E. B. Severs, 315 
Arch St., Philadelphia, Pa. 


DRAFTSMAN required for special work 
related to electro-chemical and metal- 
lurgical lines. Previous experience on 


these special lines not absolutely neces- 
sary but smart, intelligent man with 
good mechanical or electrical drafting 
experience would meet requirements. 
Splendid opportunity for right man. Ap- 
ply, giving full particulars, age, salary 
expected, etc., to P2401, Elec. World. 


POSITIONS VACANT 





ELECTRICAL engineering graduate 
wanted, who has had year or two prac- 
tical experience in sales work. P1410, 
Elec. World, Cleveland. 


ELECTRICAL draftsman for power house 
and sub-station layout. State age, ed- 
ucation, experience and salary desirde. 
P2481, Elec. World, Chicago. 


ELECTRICIAN, by manufacturing plant, 
one who can keep electrical machinery 
running. Whole plant electrically driv- 
en, alternating current. Salary $100 
monthly ; fine living conditions, location 
East. P2268, Elec. World. 


EXPERIENCED electrician wanted for 
maintenance work in sawmill plant. 
Must be competent to keep up electric 
plant, motors, switchboards and a good 
armature winder. Good opportunity for 
the right man. Address Burton-Swartz 
Cypress Co. of Florida, Perry, Fla. 





LARGE manufacturer of Automobile Elec- 
trical Equipment has a managerial po- 
sition for a competent man. Should have 
technical education and practical elec- 
trical experience. A good correspondent 
with office training preferred. State age, 
education and salary expected. P2473, 
Elec. World. 


MAN to take position as Sales Engineer 
handling Motors, Lamps, Wiring, etc., 
with Electric Contractor in large New 
England city wanted. Salary and com- 
mission. Preferably man with General 
Electric test experience, exempt from 
draft. P2461, Elec. World. 


MANUFACTURER of electrical machin- 
ery needs test floor men. All grades, 
including men with practical experience 
only: as well as technical graduates. 
yood wages and excellent opportunities 
for advancement. P1246, Elec. World, 
Philadelphia. 


MARRIED man over thirty, experienced 
in house wiring. meter setting and read- 
ing, and city distribution and mainte- 
nance, wanted; capable of taking 
charge of a distribution system in a 
small town. Applicant must be sober 
and thoroughly canable of dealing with 
the public in handling a position of 
this kind. References must also be fur- 
nished with anplicstion. Virginia-West- 
ern Power Co., Clifton Forge, Va. 


ELECTRICAL DESIGNERS 
AND DRAFTSMEN 


The American International Shipbuilding Corpo- 
ration, as agent for the Emergency Fleet Corporation, 
is constructing a large number of cargo ships and 
transports for government use and requires the serv- 
ices of five expert Electrical Designers and five Elec- 
trical Draftsmen on Industrial and Power Plant Work. 
This is an exceptionally attractive proposition for high- 
class men. Make your application by letter only. State 
fully your education, record and present salary. 


ADDRESS: DRAFTING DIVISION 


AMERICAN 


INTERNATIONAL 


SHIPBUILDING CORPORATION 
140 North Broad St., Phila., Pa. 
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POSITIONS VACANT 


METER man wanted experienced, for 
testing single and poly-phase meters. In 
replying state salary expected and ex- 
perience. P2323, Elec. World, Chicago. 


OLD established Chicago concern wants 
a man with the following qualifications. 
Must be able and willing to do fair work 
on lathe drill press or at the bench, 
understand small A.C. and D.C. mo- 
tors and generators thoroughly, travel 
part of the time installing machines 
and assist head of the department; 
$125 monthly. Give experience and ref- 
erences in full detail. P2466, Elec. 
World, Chicago. 


POWER superintendent. A large railway 
and power company located in New 
England requires the services of a 
thoroughly experienced power superin- 
tendent to take charge of a new 20,000 
k.w. steam turbine station and about 
ten sub-stations. Applicants must have 
a thorough and up-to-date technical and 
practical knowledge of this class of 
work and be able to show satisfactory 
results in present and past work. Apply, 
stating age, nationality, experience, ref- 


erences and salary expected, to P2406, 
Elec. World. 








SUPERINTENDENT wanted for water 
works and electric lights in town of 
7,000. Write, stating age, experience, 


salary, etc. Board of Public Works, 
Coldwater, Mich. 


SUPERINTENDENT wanted ; Cuban 
Public Utility concern will pay $3,000 
to $3,600 a year according to experience, 
to a man of executive ability and oper- 
ating experience of steam and com- 
bustion engine light plant, also ice 
making. P2399, Elec. World. 


SUPERINTENDENT wanted for trans- 
former factory; must be practical and 
experienced in building and assembling 
power transformers. Apply, stating ex- 
perience, references and_ salary re- 
quired to Canadian General Electric 


Co., Peterborough, Canada. 





W anted 


several good men for office positions: 
must be familiar with outside plant: 
telephone and telegraph construction 
and material; good opportunity for per- 
sons with proper qualifications. State 
past experience 


and education and 


salary desired. 


Western Electric Co., Inc. 
463 West Street, New York City 





WANTED 


Assistant Electrical Engineer 


for 85,000  horse- 
power hydro-elec- 
tric plant and large 
mill, electrical ap- 
paratus, in New 
York State. Young 
man preferred; long 
experience not nec- 
essary. P 2460, 
Electrical World. 








In Replying to ‘‘ Blind ’’ Ads 


be careful to put on envelope the key num- 
ber in the ad. and also local address of of- 
tice to which reply is sent. 

36th St. and 10th Ave., New York, 

1570 Old Colony Bldg., Chicago. 


657 Leader-News Bldg., Cleveland. 
935 Real Estate Trust Bldg., Phila. 
501 Rialto Bldg., San Francisco. 


Important 


Original letters of recommendation or other 
papers of value should not be enclosed to un- 
known correspondents—send copies. 





Save Time 


Have the replies to your ad 
come direct to you 


All our offices forward promptly 
the replies addressed to box num- 
bers—yet this indirect method of 
receiving letters or telegrams nec- 
essarily causes some delay and in 
these abnormal times even a slight 
delay may prove serious. 


To sign your name and address 
to your advertisement begets con- 
fidence in the reader. You can, 
however, obviate delay in forward- 
ing replies by signing your ad only 
with initials (your own or others), 
care of your home, your office or a 
post-office box number in your city. 


For quick and satisfactory re- 
sults tell the reader everything 
that he will want to know. 





POSITIONS VACANT 


SUPERINTENDENT wanted for Hydro- 
Electric plant in the State of South Car- 


olina. Technical man _ preferred and 
Southern man preferred. P2471, Elec. 
world. 


have positions offering excellent oppor- 
tunities to enter the telephone engineer- 
ing field. Training in electrical engineer- 
ing or practical telephone experience is 
necessary. Salary $21 to $28 per week 
at the start with rapid advancement for 
those who qualify. In replying state age 
and particulars of experience. P2331, 
Elec. World. 





WANTED—Experienced designer on Elec- 


tric Baggage Truck Work. P2467, Elec. 
World. 


AGENTS AND SALESMEN 





Solicitor or Engineer Available 

Electrical engineer with 7% years’ 
experience office, test and operating, now 
in charge light plant, available Jan. 
10th for position with small or medium 
size plant. Technical graduate. Mar- 
ried. Age 28. Box 2343, Elec. World, 
Philadelphia. 





Sales Executive 


At present connected with one of the 
most aggressive of electrical merchandis- 
ing organizations. 

Personally acquainted with territory and 
electrical industry in United States and 
Canada. 

Fight years’ experience. 

Desires connection with manufacturer 
offering unusual opportunities. PW2480, 
Elec. World. 


AGENTS AND SALESMEN 





Electrical Supply Salesman Available 


Electrician, age 32, married, 8 years’ 
experience in electrical work wants po- 
sition by January list as electrical sup- 
ply salesman. Good education, best of 
references. Can deliver the goods. 
PW2417 Elec. World, Cleveland. 


Do You Want Agent in Canada? 


I am in position to represent you directly 
to the trade in Canada. Correspondence 
is the first essential between you and 
me. Irving Smith, 809 Unity Bldg., 
Montreal, Canada. 





Do You Want Boston Agent? 


Manufacturers: Do You Want Repre- 
sentation in the Boston District, by a 
live, aggressive man, backed by eleven 
| years of active engineering experience 
| with Public Utilities and Industrial 
Plants. S 2476, Elec. World. 


Salesmen Wanted 


Agency for the sale of Neuco Electric 
Ranges is offered to high-grade men of 
experience, who have an acquaintance 
among central stations and jobbers. Ad- 
dress, giving full particulars, Nationa) 
Electric Utilities Corporation, 103 Park 
Ave., New York City. 


Sales Engineer Desires Agency 


Sales engineer with 15 years’ experience 
in successfully developing large volume 
of business in various new lines of 
apparatus for a large manufacturing 
company desires to make agency ar- 
rangements with manufacturers of elec- 
trical and mechanical machinery. 
$2405, Elec. World. 


Let Me Plan Your Campaign 


Big sales developing campaigns are my 
specialty; 15 years’ successful experi- 
ence selling to central stations all over 
the country makes me of exceptional 
value to manufacturers desiring to in- 
troduce something new or develop an 

\ old line. May I help you? PW2267, 

Elec. World. 


EDUCATIONAL 


‘BLISS ELECTRICAL SCHOOL, WASH- 
INGTON, D. C.—Condensed course in 
electrical engineering, complete in one 


year. Thorough, practical, scientific. 
Theoretical and applied electricity, 
mathematics, mechanical drawing and 


superficial or non-essential studies. 
Actual construction of apparatus, in- 
stallation and testing. For young men 
of energy and character. 25th year 
opened Sept. 26. Write for catalog. Ad- 
dress 129 Takoma Ave. 


| ELECTRICAL ENGINEERING—PRAC- 

| TICAL ONE-YEAR COURSE. Thor- 
ough training in mathematics, mechan- 
ics, applied electricity and drafting, in- 
cluding actual installation, operation, 
testing and repair of electrical ma- 
chinery and testing of steam and gas 
engines. Also one year course in me- 
chanical engineering. New building and 
equipment. Send for catalog. Detroit 
Technical Institute, Detroit, Mich. 


EMPLOYMENT AGENCIES 


GENERAL ENGINEERING AGENCY, 
Pittsburgh, Pa., require experienced 
power engineers, dispatchers, superin- 
tendents, tour electricians, chief elec- 
tricians in large industries, combustion 
engineers, draftsmen for over 200 excel- 


lent openings, some with cottage. Write 
for list. 


Correspondence Service 


The undersigned provides a confidential 
service designed to locate openings 
through correspondence for men earn- 
ine not less than $2,500 and up to 
$25,000; all lines. Not an employment 
agency, but a constructive initiative 
| service, covering individual negotia- 
tions. Established 1910. Complete pri- 
vacy assured: present connections in 
no way jeopardized. Send name and 

address only for explanatory details. R. 
| eo M1 Niagara Square, Buffalo, 
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An electric truck, equipped with Edison batteries, hauling three tank cars 
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For Heavy, for Medium, for Light 
Electric Vehicle Service 
Use Edison Storage Batteries 


The electric vehicle has a much wider range of service than most people appreciate. From 
the light 750-lb. delivery wagon to the 15,000-lb. truck, there is a choice for every industry. 
And for every vehicle there is an Edison battery that is standard equipment, that insures 
day in and day out satisfaction. 


The simplicity of the electric, whether small delivery or giant truck; its ease of operation 
and control, and freedom from mechanical troubles; together with the mechanical and 
electrical perfection of the Edison Battery, insure that money-making result—most days in 
service per year. 


Let us tell you more about applying electrics to your 
transportation situation. Ask for bulletin sooW. 


EDISON STORAGE BATTERY COMPANY 


Factory and Main Office: ORANGE, N. J. 






Distribution in ae) @ Edison. 
New York Boston Chicago Detroit San Franci.co 
Seattle Los Angeles New Orleans Pittsburgh 


A PRODUCT OF 
THE EDISON 
LABORATORIES 
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The light delivery system shown here operates in Denver, Colo. Similar fleets are operating in hilly Kansas City, Mo., 


a San Francisco, etc., and are giving economical and reliable service. Edison Batteries are standard for this 
wor 
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HIS shipment of ECONOMY renewable FUSES and Econ- 
omy “Drop Out” Renewal Links is starting on its way to a 
U.S. Navy Yard. As compared with the number of “One Time” 
fuses necessary to provide the same electrical protection, the 324,800 
“Drop Out” Renewal Links on the truck alone saved our govern- 


$76,486.90 


This one order of a total of fourteen, for delivery to several U. S. Navy Yards, 
establishes a record for efficiency of service. In six working days after the 
orders were received in the mail, the fourteen orders, comprising scores of thou- 
sands of fuses and hundreds of thousands of renewal links, came through pro- 
duction, passed government inspection and were ready for shipment without 
interfering with our regular delivery to our other customers. 


Economy renewable Fuses are sold by leading electrical jobbers and 
dealers, who will gladly show you the complete line and quote prices. 


ECONOMY FUSE @® MFG. CO. 


Hinzie and Orleans Sts. CHICAGO 


Sole Manufacturers of ‘‘Arkless’’ Fuses—‘*The 
Fuse with the 100% Guaranteed Indicator’’ 
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Actual Size 


MAIN OFFICE AND EASTERN PLANT 


WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO,.OHIO. NEWARK, N.J. 


SALES OFFICES 


CHICAGO DETROIT ROCHESTER BOSTON 
4414 NO.CAMPBELL AVE. 914 FORD BUILDING 159 ST.PAUL ST. 723 OLIVER BUILDING 
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| What FCOMPRO} Enclosed Sitios do 


(Commercial Protection) 


| for Central Stations 


The Only Enclosed Switch in the 
World, with Exposed Fuses, where 
Current- -carrying Parts are INAC- 
CESSIBLE under ALL CONDI- 
TIONS. 


Substituting a Plain End at Point 
Equipped with Meter Adaptor, con- 
verts “COMPRO” into a STAND- 
ARD COMMERCIAL SWITCH. 


1. Their revenue is increased. 

2. All lost current is accounted for. 

3. Time is saved, as there is no opening of 
seals for fuse changing. 

4. No expense of removing meter when 
service is discontinued. 

5. “COMPRO” Adaptors fit any standard 
meter. 


n 


. Time saved, as installation is simple. 
Quickly assembled. 


. Impossible to tap on. 
. When once sealed no need ever to open. 
. Convenient device for meter testing. 


. The unnecessary expense of removing 
meter or nw lines is saved by seal- 
ing “COMPRO” switch handle in off 
position with lug when service is dis- 
continued. 


**COMPRO’”’ ENCLOSED SWITCH FOR INDUSTRIAL PLANTS 
Efficiently Made and Efficiently Adapted 


| WADSWORTH ELECTRIC MFG. wie 405 Madison Ave., Covington, Ky. 


owon 


_ 











Notice to SUBSCRIBERS 


If YOUR copy of Electrical World 


does not reach you promptly, do not assume that it has been lost or 
that it was not mailed. 


Delays are inevitable just now 


in the unprecedented congestion of the mails due to the plight into | 
which war-time conditions have plunged the railroads. | 


Please wait a day or so | 


before you write to us—by that time your copy will probably be in 
your hands. Save that three cents! But if the delay continues 
write us. 


Peis Raiianeaattarent eas coned 


Pr siinoeaes: 


The war is no respecter of persons— 


even Uncle Sam is not exempt from its inconveniences. | 


ELECTRICAL WORLD 
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One of ten new and im- 
proved Victor designs for dif- 
ferent voltages. This one— 
number 5090—meets the par- 
ticular insulation requiremnets 
of 60,000 volt lines. 


The supplement to “The In- 
sulator Book” describes and 
illustrates the latest and most 
improved Victors. Get a copy 
—it will help you solve your 
insulator problems. 


The Locke 
Insulator 


Mfg. Co. 
Rochester, N. Y. 


New York Office 
30 Church St. 
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This great Nation is now on a war basis. Back of all its countless industries is war necessity, 


bringing new and imperative demands and responsibilities to the Bell System, all of which have been 
| satisfactorily met. 


American Telephone and Telegraph Company and Associated Companies 
| One Policy One System Universal Service 
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1 MOLONEY 
4) TRANSFORMERS 


rt 
i 





Typical installation of 3— 
1000 KVA, 60 cycle, single 
phase 33,000 to 2300 volt 
MOLONEY Type C 


transformers. 


MOLONEY transformers 


are manufactured from de- 
signs that are the result of 
twenty years of conscientious 
development. 





; ig b | PE 
= CP 
neon 
3 
bs. ig) 





MOLONEY ELECTRIC Co. 
Factories: St. Louis, U.S. A., and Windsor, Can. 


District Offices 
NEW YORK CHICAGO SAN FRANCISCO 
50 Church St. 343 S. Dearborn St. Rialto Bldg. 
ST. PAUL, MINN., 1078 Front St. 


OF INSULATION 
RESISTANCE 


Insulation Resistances are or- 
dinarily measured by a direct 
deflection method using a high 
sensitivity galvanometer and cer- 
tain necessary auxiliary appa- 
ratus. It is exceedingly important 
that all parts be well insulated 
one from the other and from the 
ground. In our factory insula- 
tion set, here illustrated, all aux- 
iliary apparatus is mounted upon 
a hard rubber plate and all con- 
nections are run in the air. The 
galvanometer is mounted sepa- 
rately, its construction being such 
that it is well insulated from 

ground. 
This set, together with other apparatus for insulation measurements, is described in our catalogue 
No. 50, a copy of which will be sent upon request. 


THE LEEDS & NORTHRUP CO. 


ELECTRICAL MEASURING INSTRUMENTS 
4903 STENTON AVENUE, PHILADELPHIA 
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SHERARDUCT was used Architects 
os if Freedlander & Seymour 
exclusively in the magnin- New York City 


cent Public Auditorium . . 
’ Associate Architects 
Portland, Oregon. This Sherardized Rigid Steel Conduit Whitehouse & Fouilhoux 


Portland, Ore. 


ieee os a ”" National } Metal Molding © Electrical Contractor 


the Rose Festival, June, ©, 
1917 Electrical Goumairs & Fittings F. A. Bauman 
3 1105 Fulton Building. PITTSBURGH. PA. Portland, Ore. 


Atlanta Boston Buffalo Chicago Dallas Denver Detroit Los Angeles New York Phi — a Portland Salt Lake City San Francisco Seattle St. Louis 
Buenos Aires Havana Manila Paris 


Canadian Distributors—CANADIAN CENERAL ELECTRIC COMPANY, Limited 


wiuluuanned yenaauke SHERARDUCT vandinian : . 


Motor-generator set for electrolytic work. Two 400 kw. generators driven by Synchronous Motor. 
Generators have voltage range from 65 to 170 volts. 


MOTOR-GENERATOR SETS 


OF ANY CAPACITY—FOR ALL CLASSES OF SERVICE 


Bulletin 1090-AW shows many of these sets. Write for a copy. 


esihnenessisii santana SeeeneOT Milwaukee, Wis. 
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STATES 
POTENTIAL PHASE 
SHIFTERS 


—are used to test meters at fractional power remain constant—unaffected by changes in 


factors. No skill is required to operate this the amount of current through the meter. 
apparatus—just turn the pointer to the position 


indicating the desired power factor. Hence, with the States Potential Phase Shifter, 
Once this pointer is set the power factor will it is a simple matter to 


Test Any Wait-Hour Meter 
at Any Power Factor 


With the Potential Phase Shifter the test is a States Potential Phase Shifter is the ideal 
made with an ordinary non-inductive load. The instrument. 
desired power factor conditions are obtained by 


turning a dial. You'll say so too after reading Circular No. 27. 
For testing meters at fractional power factors Write for it. 


THE STATES CO., 19 New Park Ave., HARTFORD, CONN. 











THEN ORDER NOW 


Adams-Bagnall i® 


Distributing and Power 
Transformers 


A-B transformers are always: 


Safe in insulation; 

Economical to operate; 

Rugged and liberally designed ; 

Carefully manufactured ; 

Uniformly successful in operation. 
Consistently a quality product backed by 
service. 


If you are not getting A-B transformers just 
now, be sure to buy some. They make good. 





22000Volt, Outdoor Type 
40 Kva. 2zuv Voit, 6v cyele, Ask us. Single Phase. A-B Trans- 
Single Phase, A-B Transformer former 


The Adams-Bagnall Electric Co., Cleveland, Ohio 


Manufacturers of Industrial, Commercial and Street Lighting, Abolites. 
Electrical Apparatus | Lighting, Power and Constant Current Transformers. 
of Merit: Gyrofans; Oscillating Fans; Auto Electrical Accessories. 
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efficient speed 
transformer 
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stepping down from a turbine speed of 3600 to a 
speed of 440 for the driven unit. 

The speed ratio of the Turbo-Gear may be any- 
thing from 4:1 up. 

And as for range of speed, the Turbo-Gear is 
suitable for any speed up to and including 6000 
RPM. 

The high economy of the steam turbine is 
turned to. account with the Turbo-Gear, as it 
permits the turbine to run at high speeds. So, 
too, with motor drive, the Turbo-Gear makes it 
possible to use a higher speed, less expensive 
motor. 


The Poole Engineering 
Manufacturers of Gears and Power 
Baltimore, 


Boston, 53 State St. 
Dallas, Southwestern Life Bidg. 


& Machine Com wpe 
Transmission nd. U.S ince 1843 


Maryland, 
New Yo 50 Chur -s iy 
Oakland, oh 70 Garfield Ave. 
Pittsburt h, 781 Union Arcade 
. Bay St., West 


o>. iN «, 


That Rollway Bearings will eel nals 
not Overheat— GUARANTEED FOR 3 YEARS BY THE 


| Me Ua eee Be) 
That they will outlast the acaba 


Motor— NUMBER DATE 


That we stand back of our 
product— 
That we make 
good? — 










RAILWAY 
ROLLER 
BEARING 
COMPANY 






60 Days’ Trial 
At Our Expense 






Syracuse, N.Y. 
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Never Before 


So Great a Demand for 
Marchant Calculators! 


Why? The need of conserving man power 





The Engineer needs the Marchant 1S today more vital than ever before. 
ee ee And a Marchant Calculatar enables one man— 
rule, and instead of being approxi- : : : 
nthe: is dleahitele ecals DPedtic or boy or girl, to do the work of several in any kind 
Service Corporations, large mining of multiplying or dividing. It ,s human in its 
end industrial companies, banks, range of usefullness, superhuman in its speed nnd 
commercial institutions, state, accuracy. 
county and municipal offices find 
the Marchant invaluable. In all The additions to the Marchant factory,t Oakland, Cali- 
places in which time is spent in fornia, which will treble the already large Marchant capacity, 
multiplying and dividing, much of are practically complete. 
it is MISspent unless a Marchant : ; ; 

. : ' Sia , We ask the indulgence of our fast increasing body of cus- 
Calculating Machine is used. ee 
tomers for any small delay in filling orders for the very short 
period necessary for us to bring capacity up to demand. 





Marchant Calculating Machine Co., Emeryville, Oakland, Cal. 


Special Eastern Representative: 585 Drexel Building, Philadelphia, Pa. 


fusuuuacnnnacyovauevnnnaongcnceevsovonneansvtoccnccacesavevcuenensvnsvocoseegenvoccuacegganaaggcaeeeetsuacenerenesooccoevesasvacensnegnevsovaneeeesgvousugenegnyguuoueeneegyaguanovengesnsaqcaaeneevauaaueneggsvgenacerenevsavacuarangsvgeoanegnevqaqsueeeanavgnucereensgssvoqucneengsvundcensegnyvaneceeesvaneanseensgsauooneenseocueneeesnacvasnoeegstgvgacceengeaasocevnenvaaucoeeegsgccccccestaqocacenes ager eeerens 
<WOSUOAOUOUUULSNEAGAOUGAAAANNAOUOUUEGAAAASUUG EAN NANOU STANLY AARNE ENNANN EGAN ANNAN THA EGA EEAOU NOUN 





“Man ies ctu rers eA ea} S truc tures # all moa 
particularl, BRIDGES 1 anp SUILDINGS- 


SALES OFFICES ; 
NEW YORK. N. Y., 30 Church Street St. Louis, Mo., Third Nat'l Beak Bldg. 
Philadelphia, Pa. . Widener Building — Denver, Colo., First Nat’l Bank Building 
~ Boston, Mass. . .John Hancock Bldg. : Salt Lake City, Utah, Walker Bank Bldg. 
- Baltimore, Md. Continental Trust Bldg. Duluth, Minn. . =k. Wolvin Building 
PITTSBURGH, PA. ... Frick Building Minneapolis, Minn., 7thAve &2ndSt.S.£. 
Buffalo, N. Y. . Marine National Bank Pacific Coast Representative: 
Cincinnati, Ohio . Union Trust Building 2 
rE ae S.Steel ProductsCo. PacificConstDept. 
Cleveland; Ohis : . Guacdlen Building. SAN FRANCISCO, CAL, Rialto Building 
Detroit, Mich.,BeecherAve.&M.C.R.R. Portland, Ore... Selling Building 
CHICAGO, Hiss 208 South La Salle St. Seattle, Wash the So. Cor. Coan. St 
Transmission Towers, Pittsburgh, Pa 


Duquesne Light Co. ; a, Export Representative: Le 
d United States Stee! Products Co., 30 Charch St, N. Y 
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of 


VUL-COT 
FIBRE 


(a higher development of vulcan- 
ized cotton fibre) 


Vul-Cot Fibre has become nearly indispens- 
able in electrical work, because it is a good 
insulator; because of the ease and accuracy 
with which it can be turned, drilled, tapped, 
threaded or stamped, and because of its econ- 
omy and long wearing qualities. 


Vul-Cot Fibre has all the good qualities of 
insulators such as glass, porcelain, mica and 
hard rubber, but none of the disadvantages of 
brittleness, liability of breakage, difficulty of 
machining, etc. 


In electrical instruments and machines, from 
household appliances to giant motors and 
dynamos, you will find this durable and effi- 
cient material serving in some of its myriad 
forms. 


Tell us of your requirements, and we will ad- 
vise you frankly whether or not Vul-Cot Fibre 
is best suited for the work you have in mind. 
Samples will accompany our report. Write 
today. 


AMERICAN VULCANIZED FIBRE CO. 
560-570 Equitable Bldg., Wilmington, Delaware 


SALES OFFICES 
BOSTON PHILADELPHIA CLEVELAND CHICAGO 
NEW YORK PITTSBURGH DETROIT ST. LOUIS 


Complete stock for immediate shipment at Chicago 
CANADIAN AGENTS Aosthernm Elecfric Company 


Montreal, Ottawa, Halifax, Toronto, Winnipeg, Calgary. 
Regina, Vancouver 








Charles Farnham, I. W. Hellman Blidg., Los 
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Kudha 


Some Hindu pilgrims roll their bodies 
on the earth many miles to a distant 
shrine—up hill and down dale and 
through the village streets. Every- 
where traffic gives them the right of 
way so that they may have every oppor- 
tunity to roll their way to salvation 
(kudha). 

Rolling is one way to get there, but 
it’s a rough, rocky way and takes a long 
time. 

We cannot consistently laugh at the 
poor pilgrim because we see about us 
every day seekers for salvation from 
carbon brush troubles doing practically 
the same thing. 

They grope. They try sandpaper, 
lubricant and other patent medicine 
methods. 

However, in justice to the thinking 
brush users, we must admit that many 
adopt the direct course of riding com- 
fortably to kudha through a prescrip- 
tion of Morganite brushes—the through 
express—without change. Get aboard. 








Ghe 
()\Morgan Crucible (() 


Main Office and Factory: 
519 West 38th Street, New York City] 


DISTRICT AGENTS: 
Lewis & Roth, 1012 Liberty Bldg., Philadelphia 
Electrical Engineering & Mfg. Co., 
First National Bank Bldg., Pittsburgh 
W. L. Rose Equipment Co.. 
La Salle Bldg., St. Louis, Mo. 
Herzog Electric & Engineering Co., 
150 Stevart Street, San Francisco, Cal. 
W. R. Hendrey Co., Hoge Bldg., Seattle, Wash. 


Angeles, Cal. 
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HARRIS COMPANY 


HARRISON, N. oJ. 











Pittsburg 


No. 1654s 
Porcelain 
One of the many ait Insulators 


sulator designs for f 
telephone use up to or 
80,000 volts. 

Each type is de- 


signed and constructed 35 000 
to meet particular re- 8 
quirements. Let our 

engineers help you se- 


lect the Pittsburg, V Its 
which meets your re- oO 
quirements. 

For maximum safety 


specify Pittsburg. 


The Pittsburg 
High Voltage Insulator Co. 


Main Office and Factory, Derry, Penna. 

Westinghouse Electric & Mfg. Company, East Pittsburgh, 
sole agent for United States. 

Canadian General Electric Company, Toronto, Canada, 
sole agent for Dominion of Canada. : 

Harmon §. Salt, 114 Liberty Street, New York, Export 


Why consider the destructible when 
you can have the indestructible? 


No matter how badly crushed, twisted 
or kinked, “Loomflex” can always be 
pinched back into shape and used. Easy 
to fish—all sizes are slightly oversized 
and there are no seams to break loose. 
The roller-bearing construction of the 
interior allows the wire to slide through 
with a minimum of friction. 


Write for samples. 


Se? American Circular Loom Co. 


90 West St., New York 


Boston Los Angeles Seattle 
Chicago SanFrancisco Toronto 
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| Place your thermometer on 
any part of the windings 





PEERLESS TRANSFORMERS 


Test the uniform temperature rise of Peer- 

less Transformers yourself—we'll send you one 

| for trial. Prove its efficiency in your own plant. 

Let performance not “patter”—sell you a PEER- 

| LESS. Ask us about our free trial proposition. 
Write NOW. 


The Enterprise Electric Co. 
| Warren, Ohio 


TRACE MARK 


MAGNET WIRE 


Cer ees 
FOR ENAMELED WIRE 


THE “STANDARD”? FOR 
ENAMELED WIRE 


An Insulation which will withstand 
the most severe tests. 


Made in Wire as large as No.7 B. & S. 
Ga. snd as small as No. 48 B. & S. Ga. 
(.0015”). 


Has four times the dielectric strength 


of cotton or silk insulation of same 
thickness. 


With a 36 Wire it gives 60% more 
turns per sq. in, over single silk insulation, 
Belden Manufacturing Co. 

2301 S. Western Ave. 
CHICAGO 
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THE WAR ON WASTE 
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One of the resultants of the mobiliza- 
tion of our industries is a nation-wide 
war on waste. 
The Daum Refillable Fuse may be used over 
and over again by replacing with a new fuse 


element which can be quickly torn from a 
Daum Fuse Strip and inserted in the fuse. 


The Daum Fuse Strip is very inexpensive and 
is put up in very convenient box form. 


Send for free sample and descriptive literature. 
SOLE MANUFACTURER 
A. F. DAUM 

" PITTSBURGH, PA., U.S. A. 



















i) Cut shows Bates 
i} A-Frame Steel 
i} Poles in use by 

the Illinois Steel 
| Co., South Chi- 
i} cago, Ill. This line 
is designed to 
carry 25 one mil- 
} lion circular Mills 
i conductors for in- 
dustrial service. 

























Bates Steel Poles 
are becoming uni- 
versally popular 
world wide. Re- 
peat orders testify 
i} their general suit- 
ability for every 
i} Pole purpose, Tele- 
i graph, Telephone, 
i] Power Transmis- 
sion, Electric Trol. 
ley Lines, Electric 
Lighting, ete. 
} Highest class and 
most up-to-date 
i} steel pole equip- 
ment in the world. 
HW Our STEEL POLE 
H TREATISE tells 
i the story. Ask 
i for it. 


About 2000 tons 
of steel constantly 
on hand; immedi- 
i} ate shipments and 
i} lowest prices, 

















Bates 
Expanded 
Steel Truss 


Company 


} 208 So. La Salle St. 
Chicago, IL. 








of these New Type BSS Motors. 


We have in stock a sufficient supply of the 
above 


SINGLE PHASE MOTORS 


to fill your orders at once. 


Sizes % to 1 hp. inclusive, 60 cycles, 110 or 
220 volts, varying speed with foot or hand con- 
trol, especially adapted for driving all kinds of 
small machinery requiring variable speed, small 
presses and allied machines. 


Send for Prices and BulletinjNo. 41514 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 


Main Offices: 
527-531 West 34th Street, New York, N. Y. 
Branch Offices in Principal Cities 


Ne tion 


“BLAW” Transmission Towers designed and 
fabricated for The Connecticut Power Com- 
pany, Stone & Webster, Engineers. 

Your inquiries are solicited for fabricated 
structural steel and plate work of all kinds. 

**‘BLAWFORMS” “BLAW” Buckets 

‘“‘BLAW-RANSOMIXERS” 
BLAW-KNOX COMPANY 

613 Farmers Bank Bldg., Pittsburgh, Pa. 

New York Philadelphia Chicago San ne 
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Telephone Wire 


IN 


Ready 


19 B&S 3/32 Ins. 
19 B&S 3/32 Ins. 
18 B&S 7/64 Ins. 
17 B&S 7/64 Ins. 
17 B&S 4/32 Ins. 
16 B&S 4/32 Ins. 


14 B&S 5/32 Ins 


Wire 


STOCK 


for shipment 


Twisted Pair, Tan or Olive 
Triplex, Tan or Olive 
Twisted Pair Bridle Wire 
Copper Clad Twisted Pair 
Copper Clad Twisted Pair 
Twisted Pair Outside Wire 
. H. D. Twisted Pair Outside 


Made in accordance with 


Hazard 
are abso 


Standards which 
lutely dependable. 


HAZARD MFG CO 
WILKES-BARRE PA 


NEW YORK PITTSBURGH CHICAGO 


633 CANAL &T 


Fuse does not 
—the closing 


66 


The “Refil 


1ST NAT'L BANK 562 W ADAMS 6T 





(O7KR 
Qin 


In Damp Atmosphere 


The fibre casing of the “MULTI” Refillable 


swell and prevent disassembling 
cap screws on a brass ferrule, 


It saves time on refilling and insures the long 
life of the fuse casing. 


MULTI’’ 


Refillable Fuse 


more than pays for itself on the fifth burn-out 
and can be refilled indefinitely at 5% of the 
old style fuse cost. 


ls” are accurate—N. E. C. 


Standard Rating—and afford protec- 


tion for your 


_ Write for a 
it at once. 


equipment and plant. 
sample—we’ll send 


MULTI REFILLABLE FUSE CO. 
803 WEST MADISON ST., CHICAGO 
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| Independent Lamp & Wire Co., Inc. | 
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There is just one ground that @ 


you can always depend upon, one 
ground that always protects. 
And that is the 


PARAGON 


Ground Cone 


Paragon Cones never fail, no 
matter how severe the shock, be- 
cause they are built on the right 
principle. Low in first cost, 
simple and economical to install, 
with no maintenance expense, 
they cost less than any other 
ground you could use. 

WRITE FOR COMPLETE DESCRIPTION 


“4 PARAGON ELECTRIC COMPANY 
3. S. Clinton St., CHICAGO s 


UY 6 First Ave., S., Seattle, Wash WS 
Uy a2 W. Third St., Los Angeles, Calif. \\ 
MY, s 

Uy 86 Third St., San Francisco, Calif. \Y 
Uy Northern Electric Co., Lta., ws 
w Canadian Distributors WS 


» 
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Lamps 


HE fact that 

Tung-Sol au- 

tomobile headlight 

lamps meet the 

requirements of 

the Society of 

Automobile Engi- 

neers as to focus 

means that you can 

sell lamps that 

have real talking 

points—real qual- 

Tung-Sol Nitrogen ity lamps with 

Headlight right price and 
prompt delivery. 


Miniature Lamp Works 


Weehawken, N. J. 
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| 71 Murray Street 


UNCLE SAM SAYS— 


‘*Electric Signs Must be Turned 
Off at 11 O’Clock EVERY Night’’ 


THE 


Hartford Time Switch | 


Never Forgets Its Job 


i For Durability, Accuracy and Reliability in turning on and 
| off, at any specified time, the current for show window or |} 
i Sign Lighting—the Approved Way. 


“Wind It Once a Week—That’s All.” 


The Hartford Time Switch Co. 


A. HALL BERRY, General Sales Agent 


9 So. Clinton Street | 


NEW YORK CHICAGO 


Remote 
Controi 
Switch 


Solenoid 
operated 
—up to 
2500 amps. Automatic Panels 

We are originators of this type 
of automatic lighting panel. 


If vou have an electrical control problem, put it up 
to SUNDH. We are specialists and have made remote 
control our life study and work. Many important 
installations testify to the quality of SUNDH Service. 
Want the names? 


Sundh Electric Co. 


555 W. 23rd St., New York 


B. Rutherford, 200 Ninth Street, Pittsburgh, Pa. 
): A Kaufman, Serge Se Bldg., Chicago, Il. 
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SROOELD | 


REG U & PAT OFF 


i . 
| with 
GLASS INSULATORS | 
Awarded gold medal at Panama Pacific | ; ¢ FRANKEL 
International Exposition-San Francisco for | ; — ! ¥ if 


low and medium voltage insulators. 
Cable Taps 


Turn a nut and a 
screw and you have a 
safe, solderless connec- 
tion. The strength of 
the cable is just as great 


as before the Frankel 

Cable Tap was applied— 

| 5 and it’s so easy to apply 

The Standard for 54 Years a the Frankel. 


Many critical and 
Write for latest | | . careful engineers specify 
bulletin 1 | Send for the Frankel Solderless Con- 


* BROOKF IELD | | re on Why don’t 


GLASS COMPANY 


2 Rector Street, New York | i Factory: Sales Rooms: 


177-179 Hudson St. 1140 to 1146 
New York 


Canadian Distributors: 





| Broadway 





/MPREGNATING ComPouND 


(O/L-PROOF} 


A uniformly good compound for use in vacuum 

drying and impregnating apparatus for the treatment 
of transformer windings and all coils which operate in 
mineral oils. 
_ It is an elastic, oil-proof compound that is solid 
in consistency. This product has high dielectric and 
mechanical strength, is chemically inert, very pene- 
trative and impervious to moisture. Extreme over- 
loads and vibration fail to affect it. 

If you manufacture or operate electrical apparatus 
send for a copy of our Insulating booklet. 


























DOES THE WORK OF TEN PRESSES 


In these presses five complete operations are done at 
each stroke. A lateral feed carries the shells from one 
die to the next and discharges the finished product. 
One press does the work of 10 to 15 single presses fed 
by hand, and eliminates danger to the operator. 












Bliss Automatic Combination 
Feed Presses 


produce with economy articles requiring a series of 
operations and are adapted for making lamp sockets, 
burner shells and many electrical stampings. 















NOTE OUR DISTRIBUTORS 


ELDERFIELD-HARTSHORN HARDWARE Co.,NiagaraFalls,N.Y. 
NEWARK ELECTRICAL Supp_y Co., Newark, N.J. 
WHEELER-GREEN ELECTRIC Co., Rochester, N. Y. 

W.G. NaGcri Eectric Co., Toledo, Ohio 

GEO. WoRTHINGTON Co., Cleveland, Ohio 

Union Evectric Co., Pittsburgh, Pa. 
















Let us send you descriptive matter covering 
your exact requirements. Write today. 


E, W. BLISS CO., Brooklyn: N.¥.,U.S. A. 


Chicago Office: People’s Gas Bldg. Detroit Office: 
Dime Bank Bldg. Cleveland Office: Union Bank Bldg. 
Offices in Europe: 100 Blvd. Victor Hugo, St. Ouen 
(Paris), France; Pocock St., Blackfriars Road, ocaas 
S. E. 









THE SHERWIN-WILLIAMS Co. 


INSULATING MATERIAL MAKERS 
760 CANAL ROAD 










CLEVELAND, OnIe 
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Do You Want Real Protection 


for your 


Power and Lighting 
Circuits ? 


“Union” Enclosed Fuses 


Will meet your needs 


Why Experiment? 


It is unnecessary and sometimes costly. 


Write today for Catalog No. 28. 





LIKE THE AyRAMIDS. BUILT TO LAST 


cL cctee aeons 


Stock Shipments 


on C-W Form L 


D. C. Motors of 1/5 to 7.5 H. P. 





can now be made in a large variety of ratings. Other 
ratings can be shipped promptly. 

Greatly increased production facilities enable us to 
manufacture these popular motors in greater quantities 
than ever before. 

Constant speed type: 1/5 to 7.5 H.P., 110, 115, 220, 230 
and 550 volts, shunt or compound wound. Variable-speed 
type: .35 to 3.75 H.P., 115 and 230 volts. 

Bulletin 1741 gives detailed description. 


Crocker-Wheeler Co., 


Ampere, N. J. 


Baltimore Cincinnati 2 % Newark Pittsburgh 
Birmingham Cleveland 5 * New Haven St. Paul 

ston enver New York San Francisco 
Chicago Detroit es Philadelphia Syracuse 


WHEELER 
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FIELD 
COMMS 
SOLENOIDS 
Pee Pree 
MAGNETS 
MAGNET WIRE 


THE ACME 
WIRE COMPANY 


NEW HAVEN 
CONNECTICUT 





Increase Output or 


Reduce Pay Roll with 


Hunt 


Coal Handling 
Equipment 


‘es aln nost — num- 
ber coul d be cited 
mous savings have bi 


1 Stat 1 
plants by the use o if tent equip- 


ment, 


Illustration shows one — our 
installations at tl e Mah ning & 
Shenango Ra & L tec ym- 
pany, Yo vung wn. ¢ S , con- 
sisting of ¢ ‘abl Railway and 


Electricallv-Driven C<¢ 
ing, Cracking and 
Plant. 


sal Hoist- 
Screening 


Wecan help you 
find and develop 
your opportun- 
ity for savings. 


Write. 


West New Brighton 
N. ¥., U.S.A. 
New York City 
61 Broadway 


§ Washington, D.C. 
710 14th St., N.W. 
Chicago, Ill. 
Fisher Bldg. 
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Ad \0_ 2 2 ae eee 
* 742 


hbold 
rady 
ompany 
Syracuse, N. Y. 
| Square Tower and “A” 
| Frame onthe 13 mile line 
of the Beaver River 
Power Corporation, 
Beaver Falls, N. Y. ' . 
45 000 volt 2/0 Alumi- Motors for all purposes where reliable 
num os once power is essential. 
forced with #8 stee 
E00 aggre ALL SIZES ALL SPEEDS ALL VOLTAGES 


640 ft. 35 ft. to 
low wire. 


—F 


(' 
e 


<7 y 


BURKE ELECTRI 
COMPANY 


Works: Erie, Pa. Sales offices in principal cities 


71} 


2 and 3 phase Alternating and Direct Current 


5 h.p. 4 to 1 back geared motor 


Slow speed without excessive loss 
of efficiency is secured by using 


Cae 


Back Geared Type 
SINGLE PHASE MOTORS 


Ring oiling phosphor bronze bearings 
throughout. 


CENTURY ELECTRIC COMPANY 
ST. LOUIS, U.S.A. 
Sales Offices in Principal Cities 


SS 
— Pelt HA \y 
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COURT HOUSE, TRENTON, N. J. 


Voltage up to 13,000 


is made up of Thomas Insulator No. 
1056 and Thomas Strain Clamp No. 


10035. Long, safe service assured. 


No matter how peculiar your in- 
sulator requirements are, a Thomas In- 
The R. Thomas & Sons Co. sulator will fulfill them exactly—and 
East Liverpool, Ohio do so at minimum cost and with maxi- 
; mum efficiency. 
SALES OFFICES: FACTORIES: 


New York, Boston and Chicago East Liverpool and Lisbon,Ohio Get the Thomas proposition. 
Northern Electric Co., Ltd., Canadian Agents 





SP AULDING’S is used by the manufacturers of these appliances because it is an excellent 


insulator and practically indestructible. Its electro rupture is 200-400 volts per 


-1oooth inch of thick ; 2 b chined, hed, d, drilled and 
HARD FIBRE ies ge ° ickness can be machin punched, sawe ri an 


449 Broome Street 
New York City 


Our whole attention is given to the manufacture of 5 Si 
Gas-Filled Lamps. sizes 


We carefully carry out every detail of manufacture, ps 


60 
and sell a product of unsurpassed quality. 100 + Watts 


200 


Triumph Lamp Works, Inc. 7 


149 Palisade Avenue, Union Hill, N. J. 100-125 Volts 
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AMERICAN BRUSHES of highest quality are 
moulded. The use of better materials and the 


greater uniformity made possible by this process 


result in superior brush service. 


TRANSFORMERS 


ARE YOU HAVING ANY TROUBLE IN SE- 
CURING PROMPT DELIVERY OF TRANS- 
FORMERS? 

Please remember that we can give you GOOD 
DELIVERY. ALL SIZES. ALL VOLTAGES. 
ANY FREQUENCY. Special transformers for any 
purpose. The highest efficiency. 


CAMPBELL ELECTRIC CO., Main Office and Factories, LYNN, MASS. ™% 


Manufacturers, Transformers—for 15 years. Manufacturers—X Ray Apparatus. Manufacturers—Time Switches, iw 


W. J. Clifford Co., 


J. M. Foster 
114 Liberty S8t., 1412 Syndicate Trust Bidg., 
St. Louis, Mo. 


New York City. 


ARISTOS 


“COPPERWELD” 
—— Clad Steel Wire 


ively for PEN ywer a smission, 
‘¢ ions, Ground ‘_oke 


yop or Gal- 
vanized Wire is used. 


PAGE STEEL & WIRE CO., igge 


d 1883 
Western Sales Office: Ste el Sales Corporation, 
Chi ae 1, 
Eastern Sales Office: Pa Ww n Wi Fence C 
30 Church St., New Yor! 





Speed is the supreme test of a ball 
bearing. “NORMA” Speed- ability 
is a matter of record. Catalog 


THE NORMA COMPANY OF AMERICA 


iv9O BROADWAY NEW YORK. 
2 





J. &. Jacobson, Irving Smith, 
627 W. Jackson Blvd., 809 Unity Bldg., 
Chicago, Ll. Montreal, Can. 





The quality of KUHLMAN Trans- 


formers arises from the finest 
materials, the best equipment and the 
skill of experienced workmen, PLUS 
the loyally supported spirit of our 
plant, i.e.—the determination to make 


KUHLMAN QUALITY supreme, 


KUHLMAN ELECTRIC COMPANY 
Bay City, Mich. 


Supplies & Service 


Disconnecting Switch Insulator Pins 
Switchboard Fittin, . Copper Fittings Lawns Arresters 
Bus Supports Choke Coils High Tension Fuses 
Bus Bar Clamps Pole Top Switches Switchboards 
All L & R equipment is designed in the light of special- 
ized experience in station building. Many improvements 
are incorporated. 


| PHILADELPHIA Send for NEW YORK 
| 1012 Liberty Building Bulletins 519 West 38th Street 








a»! 
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IC FOR ELECTRICAL AND 
M [ " MECHANICAL PURPOSES 
INDIA — AMBER — DOMESTIC 


Any size, shape, pattern, grade, rough trimmed, 
rectangular cut, washers, discs, rings, cones, tubes, 
etc. For every use of mica we are prepared to 
submit samples and prices of qualities best suited 
to requirements. We can “show you.” WRITE! 


| EUGENE MUNSELL & CO. 
| 68 Church Street 358 Dearborn Street 
NEW YORK CHICAGO 


The Highest 
Attainment 
of Insulation 
Permanence 


Made by 


American Steel 
& Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 


Export Representative: U S. Steel Products Co ,New York 


Pacific Coast Representative> U.S Steel Products Co 


San Francisco Los Angeles Portland Seattle 


Established 30 years 


Conduit Rods 
Cable Racks 
Cable Reel Jacks 
Bonding Plates 
Bonding Wire 
Guard Rails, etc. 


Send for 
Catalogue 


T. J. Cope 


Manufacturer of Underground Equipment and Tools 
1620 CHANCELLOR ST., PHILADELPHIA, PA. 


Representatives 
W. H. Beaven Chas. Farnham 
Jefferson Co. Bk. Bldg. 207 I. W. Hellman Bldg. 
Birmingham, Ala. Los Angeles, Oal. 


| The Mlec. Material Co. 
589 Howard St. 
San Francisco, Cal. 


The American Brass Co. 


BENEDICT & BURNHAM BRANCH 
Successors to 


THE HOLMES, BOOTH & HAYDENS CO. 
WATERBURY, CONN. 


ERI 
out ERA 
Speake 


Manufacturers of 


“K.K.” Weatherproof Wire 
and Cable 


Bare Co, -« Wire and Cable 
Slow Burning Weatherproof 


Office Annunciator and 
Magnet Wire 


NEW YORK OFFICE 
195 Broadway 
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Window 
Cord, Lamp 
Cord, Telephone 
Wire, NECS Wire, 
Auto Cables. 
Lowell Insulated Wire Co. 
Lowell, Mass. 2 






Quicker and cheaper than 
a gasoline blow-torch for 
brazing and soldering 







For factories, repair shops, linemen and electricians, 

the Prest-O-Torch saves time and money. Used with 
Prest-O-Lite Tanks—ready-made gas. Intense, concen- 
trated flame instantly lighted. No depreciation, safe and 
convenient. Style “‘A’”’, price, $1.25 (Canada, $1.35), will 
braze up to % inch round rod. Style ‘“‘C” for heavier work, 
$2.75 (Canada, $2.85). Special styles for dentists. Write for 
Money refunded if not 







literature or send order now. 
satisfied. 


The Prest-O-Lite Co., Inc., ,,327Ses"77,, | 


Canadian General Office, Dept U.1. Toronto, Ont. 


The RED SEAL DRY BATTERY 
is a MESCO GS PRODUCT 


but it is not the only one as we also make 


pa FIRE ALARM APPARATUS, SEPARABLE 
7 ATTACHMENT PLUGS, PUSH 
°, BUTTON SWITCHES, FLUSH 

88Q PLUG RECEPTACLES, SNAP 

wtemees, % SUNG BELLS. ond 
SUPPLY Ge, then some more things at 
ae ° our three factories. 


St. Louis 
San Francisco 


VAT AAT 
SY on 


ie Jersey City, N. J. 
St.Louis,Mo. Ravenna,O. 


ALUMINUM 


ELECTRICAL CONDUCTORS 


Ingot Sheet Wire Rod Tubing 


Aluminum Company of America 
PITTSBURGH, PA. 


Sales Offices: New York, Boston, Chicago, Cleveland, Detroit. 
Philadelphia, Rochester, N. Y., Kansas City, Washington. 
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Insulating Machinery FF wer’ SEARCH LIGHT 
Braiding, Taping, Winding, Twining, ] | wh bd i) ) PROJECTORS 


Cabling, Stranding, Polishing and ‘ 
Measuring Machines, Cable Cover- From the smallest 


ing Braiders. r to the largest made 


FINE CASTINGS A SPECIALTY § es : For Ocean, Lake, and River Steamers 


' For Launches and Motorboats. 
New England Butt Company f§— ny SEND FOR CATALOG A 


403 Pearl Street, Providenc },R.I.,U.S.A. . 
een tase ee i The Carlisle & Finch Co. | 


228 E. Clifton Avenue | 
CINCINNATI, OHIO | 


METERS | 


AND ~ The biggest success 


TRANSFORMERS || ee poo 


SSS eee } } 
“ce 99 i i FPR See the teats on the petticoat 
Everybody knows the Duncan products i} ; The teats on the petticoat attract water on the 
ee a ee — outer and inner surfaces into drops, preventing 
creeping of moisture on Insulators and pins. 


Duncan Electric Mfg. Co. | | oe The line’s complete, Catalog tells all. 
Lafayette, Ind. | HEMINGRAY GLASS CO. 


General Office: Covington, Ky. Factory: Muncie, Ind. 
2 









BUILT LIKE A WATCH 


METERS 
for every 
Electrical 
need. Ask 
for Bulletins 


Sangamo Electric 
SPRINGFIELD 


mpany irtinois 





LECA CARBONE 


Carbon Brushes 
They talk for themselves 


W. J. Jeandron 
174 Fulton Street New York City 


Pittsburgh Office: 634 Wabash Bldg. 
Canadian Distributors: 
Lyman Tube & Supply Co., Ltd., Montreal and Toronto 


INSULATED WIRE 


Notable for its uni- 
formly high quality 
and dependability. 


ATLANTIC INSULATED 

i) WIRE & CABLE COMPANY 
Sales Office: 

52 Vanderbilt Ave., New York Commercial Code | 

y ow Stamford, Ct. 












































DECEMBER 29, 1917 


For Threading Fixtures 


electroliers, or any other sort of brass goods, use 


CARPENTER’S 


Adjustable Dies and Adjustable 
Stocks 


—they cut clean, straight threads without the 
use of collets. 


The Carpenter Catalog tells how and why. 
Write for it. 


The J. M. Carpenter Tap & Die Co. G 
Pawtucket, R. I. 


{RADE MARy 


FOREIGN REPRESENTATIVES: 


Registered 
Alfred Herbert, Ltd. (Coventry, England), Great Britain. 


We are Specialists in the 
Manufacturing of High Ten- 
sion Transmission and Station 
Electrical Equipment. 


Designers and Builders of 
POWER STATION 
APPLIANCES 


Electrical Engineers Equipment Co. 
711-715 Meridian St., Chicago 


Economy, Efficiency, Endurance—our Slogan. 


—of the right quality 
—at the right price 
—from 


Consolidated Electric 
Lamp Company 


Tapleyville Station 
Danvers, 


DMANOL 


The material of a thousand uses 


THE ANHYDROUS PHENOL RESIN COMPOUNDS 


They excel In 


Heat Resistance—Dilelectric Strength—Mechanical 
Strength—Accuracy of Dimensions 


furnished in 


sheets, tubes, rods, granular, molding plastic, 
Impregnating Ilquids 


Write us for our catalog 


Redmanol Chemical Products Co. 
636 W. 22nd Street, Chicago 
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Kimble A. C. Motors 


Variable Speed Single Phase 


are built specially for the 
operation of printing 
presses. 
They greatly increase the 
production of each press. 
Tell it to printers. 
There’s money in it for 
you and for them. 
Want particulars? 


Kimble Electric Company 
637 N. Western Ave., Chicago, Ill. 


“Circle T” 
‘Safety Service’’ ® 


Externally Operated Knife 
Switches 


Get Our New Bulletin 


1. Box cannot be opened until switch is 
disconnected. 


2. Switch cannot be connected until Box is closed. 


Hence it is impossible at any time to come in contact with a closed 
live switch, 


TRUMBULL ELECTRIC MFG. CO. 


PLAINVILLE, CONN. 


New York Chicago Boston Philadelphia San Francisco 





Type AS Reliance Motors develop their full rated 
capacity throughout unbroken ranges in speed as 
great as 1 to 10. They will stand heavy overloads 
and maintain a set speed steadily under changing 
loads. Bulletin 1014 tells why. 

RELIANCE ELECTRIC & ENGINEERING CO. 
1046 Ivanhoe Road Cleveland, O. 





eae jw 


SHEETS 


For ELECTRICAL APPARATUS Oso 





We maintain a special department de- 3 a 
voted to Electrical Sheet 


“4S z 
ce a 

APOLLO SPECIAL ELECTRICAL—Highsilicon alloyfor PITTSBURGH 

high efficiency transformers. Very low core loss, Non-aging. 

EXTRA APOLLO SPECIAL ELECTRICAL—Selected from Apollo Special 
Electrical, having minimum core losses. For cores of extra high efficiency 
transformers. Furnished only in No. 29 gauge. 

DYNAMO SPECIAL ELECTRICAL— Lower silicon alloy, for transformer 
cores, stators of induction motors, etc. Core losses somewhat higher than 
Apollo Special Electrical, but no tendency to brittleness. Non-aging. 

U. 8. ELECTRICAL—Medium silicon alloy, for laminated structure of high 
efficiency generators, etc. Low core losses. Practically non-aging. 

AMERICAN ARMATURE-Silicon addition alloy, for intermittently oper- 
ated apparatus. Moderate core losses. Slight aging. 

POLE STEEL AND ROTOR STEEL — Write us for complete information. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 





roduction. 
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For Electrical Purposes 


SIL Silk for Insulating Finest Wire 


ALL KINDS BRAIDING SILK 


H hi 225 Fourth Ave., Cor. 18th St. 
| William Ryle & Co., “ w York = 


Baker Standard [~waomcana ] BAKER & | | g8S% SAFETY INSULATED | 


Quality and exchange Inc. 


Murray&Austin | G WIRE & CABLE CA). 


Streets 
Newark,N.J. | #114 Liberty Street. NEVV YORK 
Wire, Sheet, Rivet New York re CHI 
’ ’ Office CAGO BOSTON 
and Contacts 30 Gaamh St. C SAN FRANCISCO 





“DIAMOND H” SWITCHES 
RECEPTACLES <{> REMOTE CONTROL | 


THE HART MANUFACTURING COMPANY 
HARTFORD, CONN. 


UTOMATIC MOTOR MOTOR STARTERS | 


STAN DARD 
Weowen Fabric Ce, 
Walpole, Mass 





DIAMOND DIES 


For Wire Drawing 
Specialty of Dies for Electric Lamp Works 


THE EUROPEAN CO. 


(Universelle Trevoux) 


405 Confederation Life Bldg. 
Toronto, Canada 








TING MAGNETS, CONTROLLERS, ETC 


CONSULT 


THE ELECTRIC CONTROLLER & MFG. CO. 
CLEVELAND. 0. 





29 rue Tronchet 
Paris, France 








t Hy grade Tangsten Lanai 
Hygrade Tungsten Lamps are 
not good by accident. 


HYGRADE LAMP CO SALEM MASSe2 


SRBRBRRE RRR RSREEERRRERR ES © 
a CN ee ene en nn nnn nen ne nnn ene ee 






S Saale Write for Catalog of 


Shelton Specialties 
Shelton Electric Co. 


a ce a ibrators 
Boston SanFrancisco 


Cary Springs Mean Quality 
Watched and tested throughout all the 
processes of manufacture. None but the 
best allowed to go to the consumer. For 
all purposes and of every description and 
size. Steel Fishing Snake for Electrical and 
Conduit Work. 

Cary Spring wees 240-242 W. 29th ee 


ew Yor 


pio 


7 Sy 
NEES \| TP AS 
EN (FAG MS RELL BS > 


















| WINDING MACHINERY | 


WIRE ENAMELING MACHINERY 
RUBBER COVERED WIRE PANNING MACHINERY 

















American Insulating Machinery Co. 
| Fairhill and cao ante Streets PHILADELPHIA, PA. | 






| for All Purposes, Any Frequency, Capacity or Commercial Voltage 
THORDARSON ELECTRIC MFG. CO. 





509-511 S. JEFFERSON ST. een ILLINOIS 


Se Oe Sh ie ie 


B eariane oe. 
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Insulator Clamp—Various Designs. 
f r Overhead Crossing Sets. 
; | on : Seamless Copper Splicing Sleeves. 
~ Connectors—Lugs. 
7 a “¥ Copper and Bronze Castings to Order. 


The Clark Electric & Mfg. Co. 


ARC LIGHT CLAMP 9 aeeneway, New re 


for all service, because of its simplicity, effi- 
ciency and reliability, There are more than 


1 i S is aihiae for Soman generators, pumps and fans 
4 \i . 

} 

5 4000 in operation. 


THE TERRY STEAM TURBINE Oo. 
HARTFORD, CONN. 


PT _ cLECTRICAL ALLOY co 
qve & WIRE 


MANUFACTURERS OF RESISTANCE MATERIALS 
FOR EVERY ELECTRICAL REQUIREMENT os 
PorignSaice Alto MONEL METAL—PURE NICKEL—SPARK POINT NICKEL Seeersomes FR 


135 BROADWAY, New York MORRISTOWN, New Jersey fe 


Fuel Economizers, Fans and Blowers, 
Hi-efficiency, hi-speed, Radial Flow Fans. 


The Green Fuel Economizer Co. 


90 West Street, New York, N. Y. Works, Beacon, N. Y. 


Get & 50’—50” Quality ,intke 


lux Too 
fe iD eye oe. 
ie i red: bt 













You insist on high efficiency 
soder. Get equal quality in 
the flux and have all-effi- 
elent soder jobs. Ask for 
A ALLEN Flux. 4 forms: stick 
e yt salts paste or liquid. Send for 
sample. 


L. B. ALLEN CO., Inc. 
4573 slid ‘Lincoin St. Chicago, Ill. 


“In the Soderman’s Game Since '93.’ 


NAIL DIRECT CONTACT 


[ FEED oe et a 









The National Pipe Bending Company 


New Haven, Conn. 


BAKELITE-DILECTO | 


WATERPROOF PERMANENT STRONG | 
A laminated Insulating material of highest efficiency. Also } 


VULCANIZED FIBRE 
In Sheets—Rods—Tubes—Special Shapes. 
THE CONTINENTAL FIBRE CO. 
Pittsburgh Office 
816 Fourth Ave. 
San Francisco Office, 525 Market St. 


aeneees Delaware | 
New York Office Chicago OM 

Broadway 332 8. ‘Michigan Ave 
Los Angeles Office, 411 8. Mats St. 


Wor O DWARD Waterwhee! : 
: GOVERNORS | 


Buile in Alt Types and Sizes From. the es 
ee Smaliiest to the Largest seit 


Woodward. Governor epee 


206 Mill Ste Sees Rockford, 1H, 
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Anderson Time Switches 


iene DieCastings i in 
Aluminum or White Metal Alloys 


You can reduce manufacturing costs by the 
Acme process of producing small parts. Con- 
sult with us. 


Acme Die-Casting Corporation 


HARD PORCELAIN 


IMPERIAL PORCELAIN WORKS 


LAVITE Electrical Insulation 


K. McLENNAN & CO., Sole Mfgrs. 


For all electric drives. 










combine all good features of 
switch manufacture 


Albert & J. M. Anderson Mfg. Co. 


289-293 A Street, Boston, Mass. 


















Brooklyn, N. Y. 


For Electrical Specialties 








TRENTON, N. J. 


Has been used for 40 years by leading 
electrical manufacturers. 
Samples on request 
D. M. STEWARD MBFG. CO., Chattanooga, Tenn., U.S. A. 


Switchboards 
Knife Switches 


Panel Boards, etc.. 
Worcester Electric & Mfg. Co. 


Worcester, Mass. 
New York, 39 Cortlandt St. 


BRECTION FOR Us 


Puts a high gloss on the 
Does not gum the brushes. 


1751-59 W. 35th Street, CHICAGO 


I ecco) 7 SEES and Cutting. 
commutator, 


INTER- POLE MOTORS 


Constant or adjustable speed. Freedom 


It’s due to the INTER-POLES. 


Bulletins mailed on request. 


from sparking. 


Electro-Dynamic Co., Bayonne, N. J. 


THE | SEARCHLIG HT SECTION 


Man you want 
will locate the, Position you want 


Equipment you want 
62 
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Instantload N.E.C.S. 


Safe and reliable. Simplest Highest possible standard, | 
reloadable fuse on the warket. Efficient under every test. CUST “sani ADE 


. Write for Catalog No. 1 | SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 


E ELECTRIC FUSEGUARD CO., Inc. NEWARK, N. J. | AMERICAN TRANSFORMER COMPANY 


WE | SELL 


CARBON FILAMENT 
for Telegraph. Telephone : TUNGSTEN FILAMENT 
Relive Sontocon. rE : NITROGEN FILLED 


PROMPT SHIPMENT FROM STOCK—SEND US YOUR ORDERS 
CHICAGO ELECTRIC LAMP CO., 138 W. Lake St., Chicago, Ill. 





road 7 | Z| PROTECTIVE DEVICES 
Little ‘‘ Want Ads’’ in the | és FUSES 
' : | | Le ARRESTERS 
Searchlight Section | By PRIMARY CUT-OUTS 


bring BIG results | | SCHWEITZER & CONRAD, INC. 
A 4431-4439 Ravenswood Ave., Chicago 





66 . 59  pererere: cial alicia 
Everything in Insulation | aa vs AND SPECIAL 
a : Fi Waxes a || MACHINERY 
Vulcanized Fibre Asphaits i Y 
Varnished Cloth Compounds of any description 
Insulating Tapes Insulating Varnish Yfflde Z Z Z ; } 
The above are only a few of our products H i Y The Torrington Mig.Co. 
Write us for anything in this line you may require. | Uy Pa Tesctuaten, Gown | 
MITCHELL-RAND M’F’G CO. | || ZZ ’ 
103 John St., New York City H We. - & 





















POLES “iit” PILING 


We brag about the SERVICE we give 
Grinnell, Ia. B. J. CARNEY & CO. Spokane, Wash. 


Commit us to memory. 
Sales Representative: 
Wm. Mueller & Co., 1729 MeCormick Bldg. +» Chicago 









for all electrical purposes, either high or low 
tension, moulded or turned. Also for other uses. 


J. H. PARKER & SON, 
Parkersburg, W. Va. 





















The Coal & Iron National Bank 
143 Liberty Street 

























New York i 
SURPLUS & FOR H ANGING ARC LAMPS 
DED WW ED 
tran PROFITS (EARNED) SOLID Od for Condens ond Semple 






$1,000,000.00 $613,106.79 SAMSON CORDAGE oe BOSTON, MASS, 









The Big Three 


D & W Fuses, Deltabeston Wire 
D & W Oil Fuse Cutouts 


D & W Fuse Co., Providence, R. I. 





Au t tic Reclosing Circuit 
utoma on g Circui Electrical 


For D.C. sub-station operation with. Wires 
out an operator. Localizes D.C. trou- i 
ble; automatically restores. service. and 
Protects D.C. machines from starting 


with box out. A safeguard to men, 
machines and feeders. Cables 


The Automatic Reclosing Circuit Breaker Co., MADE BY 
Columbus, Ohio . Roebling’s Sons Co., Trenton, N. J. 
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‘6 _— ” 
Just Press a Button 
to start — stop — reverse — accelerate — decelerate 
The Monitor System iso". | 
Monitor Controller Company BALTIMORE 


New Vork: Philadelphia: Chicege. Besten: 


LOMBARD 
WATERWHEEL GOVERNORS 
THE STANDARD For 
TWENTY YEARS 


THE LOMBARD GOVERNOR CO. 
ASHLAND, MASS. 






















] Controlling Devices 


Automatic and hand operated 
Starters and Controllers for all 
conditions of service. 


© Industrial ControllerCo.€2) 


MILWAUKEE: 


Inefficient motors mean er waste, a 
breakdowns and delays. on't take chances 
Let us tell you how we have solved moter 
problems for hundreds of manufacturers for 
over 20 years. The facts will interest and 
help you. Write today. 


ROTH BROS. & CO. 
1400 W. Adame St. 


“PORTLAND WOOD PIPE _ Dependable—Efficient | 


Used in many of the world’s largest water-works projects. Electrical 
Made of Oregon or Douglas Fir; in continuous Stave Pipe up to Machinery 
12 feet inside diam. Also Machine Banded, 2-in. to 24-in. Alternators 


Cannot rust or become incrusted. Stands high pressure and any 


t t Synchronous Motors | 
emperature. } 


Induction Motors 





Write jor complete information and quotations, Switchboards 
PORTLAND by OOD PIPE CO. 
P. 0. Bex 1183 Pevutinnd Oregon ELECTRIC MACHINERY CO. 


Minneapolis, Minn. 6 i 









. . . 
Installed in Five Minutes 
With a pair of pliers. 
The Fisher-Chase fuse and discon- 
necting switch 
needs no replacing. It is guaranteed. An 
inquiry will bring full particulars and 
price list. Write today. 
THE FISHER-CHASE MFG. CO. 


118 Parsons Avenue Columbus, O. 


ELECTRIC CRANES 
HAND CTI “NES 

ELECTRIC HOISTS 
SEND FOR BULLETINS. I.-BEAM TROLLEYS 


MARIS BROS., Philadelphia 





Commutators and Commutator 
Segments 


for Electric Starters and Lighters and all 
other types of D. C. Motors. 


THE CAMERON ELECTRIC MFG. CO. 
ANSONIA, CONN. 


Green Chain Grate Stokers 
For Water Tube and Tubular Boilers 


GREEN ENGINEERING CO. 
East Chicago, Ind. 


Bulletin No. 1 Green Chain Grate Stokers 


Bulletin No. 2 Geco Steam Jet Ash 
Conveyors 


COMMUTATORS 


Mew and Rebuilt 


SEGMENTS 


Perged and Hard Drawn—Standard Types in Stock 


THE EUREKA COMPANY, 120 Broadway 
Factery: Northeast. Pa. New York City 


- “Revracute” Armature Noteliers 
| for notching disks up to 10 ft. diam. 
HIGH SPEED 
special attachment for segments. 
FERRACUTE MCH. CO., Bridgeton, N. J. 





Pittsburgh Transformer Company 


Largest Manufacturers of Transformers Exclusively 
in the United States 


Pittsburgh, Pa. 





Specialties 


*; Insulated 
STAPLES best for wiring. 
TUBE FLUX best Flux for 


Staples 
4 sizes 
Pat. 
Nov., 1900 soldering. 
PULL size of TUBE, 1%x 6% 


BLAKE SIGNAL & MFG. CO. Write for Samples 251 Causeway St., Boston, Mass. 


ft 
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Boston 





Atlanta 
Boston 
Chicago 


Denver 
















Havana, 
Los Angeles 


ANY SIZE 
ANY POWER 
ANY SERVICE 






THE MOOR 
WATER TUBE BOILER 


ELECTRICAL WORLD 





Especially Suitable for 


Large Power 


their own openings. 


Plants 


Steel construction throughout. Straight 
tubes. All hand-holes 
covers internal and removable through 
Unrestricted circula- 
tion permitting forcing of fires with safety 
and economy. 


elliptical, their 


Send for Bulletins on Performance 


EDGE MOOR IRON COMPANY 


Edge Moor, Delaware 





Send for Bulletin 34-M. 


Chicago Pneumatic Too’ 
1087 ‘ Building 


icago 


BRANCHES 


Cincinnati 
Cleveland 


Cuba 


New York 


represent the most 
advanced design in 
duplex, high speed, 
inclosed frame, 
self - oiling ma- 
chines of their 
type. Smoothness 
and Notselessness 
of operation are 
two of their prin- 
cipal ~ features. 
Their volumetric 
and _ mechanical 
efficiencies are the 
maximum. 
Company 

52 Vanderbilt Ave. 









Branches Everywhere New York a-3 


THE BABCOCK & WILCOX COMPANY 
85 Liberty Street, New York 


WATER TUBE BOILERS 
Steam Superheaters 

















Parts of the Country 


Wherever a high grade piece of pipe line is contemplated, we are 
in line for the contract. NATIONAL QUALITY has come to 
mean a lot to experienced users of wood pipe and tanks, 


NATIONAL TANK & PIPE CO. 
275-R, Oak Street Portland, Ore. 


" - B 
" i oe Ay 
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Train load of Wood Pipe shipped to U. S. Government 


Recharging Batteries 


offers you a bigger opportunity for 
profits than anything else you can de. 
Our 3-G Motor Generator 
from one to eight 6-volt batteries 
ae Anyone can operate it. Our 
9-G Generator charges one to twenty-four 
ies at a time. : 
*There are over 8,000 of our vibrat- 
ing type Battery Charges in use. 
VW rite for particulars. 
ST. LOUIS ELECTRICAL WORKS 
4057 Forest Park Boulevard 
St. Louis, Mo. 





BRANCHES 


New Orleans 
Philadelphia 
Pittsburgh 
Portland, Ore. 
Salt Lake City 
San Francisco 


° 1 
Mechanical Stokers — 


DIESEL TYPE OIL ENGINES 


‘Steam Turbine Oiling & d 
Filtering Systems 


Are described in our catalog L 10. Write for your copy. 


Francke Flexible Couplings 


For Direct Connected Machinery Shafts 


For descriptive literature address 
SMITH-SERRELL CO., INC. 
Gen’! Sales Avent for The Francke Co. 
93-A WEST ST., 


NEW YORK CITY 





See our ad in last week’s issue. 


The Richardson-Phenix Co. 


127 Reservoir Ave., Milwaukee, Wis. 








AUBURN, N.Y. 
New York Office, 149 Broadway 





All styles and designs built to suit your location. 
Send at once for our illustrated catalog. 


THE TRUMP MFG. COMPANY 
Columbia & Greenmount Aves., Springfield, Ohio 


Noiseless Pinions 


for motor and other high speed 
drives, see our large advertisement 
in first issue of the month. 


New Process Gear Corporation 


| 599 Plum St. a 
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Ball Bearings 
for heavy loads 


For heavy loads Gurney Bear- 
ings are best because they have 
larger load capacities than any 
other ball bearings that money can 
buy. This gives a larger factor of 
safety and longer life. 

To save coal, install ball bearing 
equipment. 


To insure reliable operation speci- 
fy Gurney Bearings. 


Just what you have been looking 
for to handle coal, ashes, sand, 
gravel or other bulk materials in- 
side or around the plant in con- 
junction with your crane, hoist, 
etc. On and off in a jiffy. Its 
safety and control are absolute. 


Write for Catalog 42. 


YUNOERFEED 


OKLRS 


The Stoker with the Reciprocating 
Retort Sides 


Send for Catalog 
Sanford Riley Stoker Co., Ltd. 


Worcester, Mass. 


Sales inquiries direct to home office, Worcester, or 
branch offices of B. F. Sturtevant Company, 
Sales Agents. British Licensees: Erith’s En- 
ineering Co., Ltd., London. French Licensee: 
Erith Leroy & Cie., Paris, France. 


A Success for Hard Ser vice 


Oh yes, we know that 
“that’s what they all say,” 
but believe us, behind the 
above headline ‘“‘there’s a 
reason”—and that reason is 
= TRIUMPH steel frame 


ea. 

The Triumph Steel Frame 
D.C. Motor assures, not only 
strength, but relatively light 
welght—and the ability to 
withstand hard knocks—a 
TRIUMPH characteristic 
that’s not only. built in the 
frames of these; motors, but 
built through and through. 

POSTED; write for 
NOW. 


The Triumph Electric Co., Cincinnati, Ohio 
Branches in All Principal Cities 
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When you want Men 


put your advertising for them on 
the same basis as other publicity. 


If you want competent and efficient assist- 
ants, experienced in the field served by 
this journal, you will naturally find such 
men among our readers—which include the 
keenest and most progressive men in the 
industry. 


Get in touch with a number of these men 
and select the one that is best suited for 
your needs. 


Every Industrial Railway 
requirement, whether it 
be for Standard or Special 
Equipment, can be satis- 
factorily and economically 
met by the Easton Indus- 
trial Railway Service. 


Catalog. 
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EASTON CAR AND CONSTRUCTION CO. 


14 Center Square, Easton, Pa. 


New York Pittsburgh 





a 
Cost-Cutters in the 
Assembling Room 


aT ACHINE Screws that are 
aT fairly accurate are like an 


mi umbrella that is fairly rain- 
aT proof. Machine screws are either 
pam good or bad. They fit or they 


don’t fit—are usable or useless, 


Hubbell Machine Screws 


Of any given size or character are exactly alike from 
head to tip—in every part, feature and dimension. If 
one fits, all fit. They are hole-huggers to draw to- - 
gether, hold and strengthen your metal goods and cut 
your assembling costs. Send for samples. 


HARVEY HUBBELL, /nc., Bridgeport, Conn. * 
DUNHCUAUUEEAAUUAAEALAESO DUANE eT i 
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SAMSON TURBINE WATER WHEELS 
High Speed, High Horse Power, High Efficiency 
Vertical and Horizontal Designs 











Bureau of Mines Says— 


FIVE HUNDRED MILLION 
DOLLARS WASTED 


"THE above number of good, par-value 

dollars were absolutely wasted last year 
in this country 
through the ineff- 
cient use of coal, 








































We will be glad to 
place our 















: SPECIALIZED 
according to the POWER 
recently published ENGINEERING 

EXPERIENCE 









report of the Bu- 
reau of Mines. 
Doesn’t this mean 
that we in America 
need to wake up and 
whip our power gen- 
erating methods into 
a higher state of effi- 
ciency, especially now 
when waste of pre- 
cious resources means 
that much less -avail- 
able to put into en- 
ergy to end the war? 


“The Bruce Macbeth Enaine @ 


2122 Center St. NW 
CeL.Eevescano 















at your service and 
consult with you on 
the possible better- 
ment of power condi- 
tions in your case. 
Bulletin No. 156 on 
Gas Power on re- 


















Design 19 















Write for Bulletin 54 
































THE JAMES LEFFEL & CO. 
308 Lagonda Street, Springfield, Ohio, U. S. A. 


SALES ENGINEERS 
L. B. Dow, Inc., 79 Milk St., Boston, Mass 
ry Engineering Co., Inc., 70 First St., Portland, Ore. 
White, 378 Piedmont ’Ave., Atlanta, Ga. 
William Hamilton Co., Ltd., Peterborough, Ont., Canada. 
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READ Ae Sacnanen 
PODOISS > | THE Surru HyDRAULIC TURBINE 
| aay ¥% H. P. Variable Motor belted to a TAK |) 
| ox 10” x15” Chandler Gs) & Price Job Press xd here illustrated consists of a single vertical shaft 
(3 j ra Wicket Gate Turbine, in cast iron scroll case, direct 


connected to 
vertical shaft 
generator, 
developing 400 
H. P., 450 






















THIS VERY COMPACT 
UNIT NOW IN SUC- 
CESSFUL OPERATION 
AT, NORTHWESTERN 


CONSOLIDATED 
R. P.M. MILLING CO. 
under 45 MINNEAPOLIS, 


feet head. MINN. 
If interested, 
write Dept. W 
for 
Bulletin. 





Don’t “9 too credulous 


We'll send you an K Push Button Control Motor and let 
you try it out for 0 days. If it doesn’t make good send it 
back—but it will. The advantages of set speeds, dynamic 
brake, no voltage release—mean operation that you nh appreciate 
on your constant torque loads—and the first cost jis actually 
less than drum or face plate type control. A. C. or D. C.— 
any cycle—1/20 to 6 h.p. Drop us a line. 916 


Northwestern Electric Co. 













Manufacturers of ‘‘Martin’’ Rotary and 


rae 408-416 8. Hoyne Ave., Chica Ml. 
end New York: 1457 Broadway. Minnea tin: 8 Sixth Gs 
St. Toronto: 808 Tyrrell -— > King Me B. 

ae) Topeka, Kansas: 425 Jackson, ee City, Mo.:' 501 AK 
on Waldheim BI. - 
















S. MORGAN SMITH CO., York, PA. 
Branch BOSTON CHICAGO MONTREAL 
Offices i 176 Federal St. | 76 W. Monroe St. | 405 Power Bldg. 
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Fw 
CoN 
25 CHURCH ST.,NEWYORK %& 
TANODTED BY LARGEST POWED USEDS” 
ADOPTED BY LARGEST POWER USERS 





NO “ADJUSTING” is 
necessary when you install 


RIDGWAY UNITS 


They are made for each other 
Write for our Bulletins 





Aside from their efficiency, quiet operation and 


economy, these Units are preferred wherever Ridgwa D namo & En ine Co. | 
absolute dependability is essential. y dgway, Pa. & | 


Read that article 


Then remember that we make perfect 


Continuous Stave Wood Pipe 
and Machined Banded Wood Pipe Ages Less Than Iron or Steel 


se a 7 ston Wee Based both on theoretical investigations and on field 
in all sizes, for Power Plants and for Water h : 
Woda, Caen: gripused ty eel knows: ona — the meee of Bulletin 376 of the U. S. Department 
neers, sent on request. of Agriculture concludes that wood pipe will convey about 
I5 per cent more water than a ten-year-old cast-iron pipe 
Washington Pipe & Foundry Co. or a new riveted pipe, and about 25 per cent more than a 
cast-iron pipe twenty years old or a riveted pipe ten years 
old.—Engineering Record, March 31, 1917. 





TACOMA, WASH., U. S. A. 
New York Office, Woolworth Building 


COOLING PONDS 


reach their highest efficiency only when 
equipped with “Spraco” patent nozzles 
because their double jets (center flow 
and rotary) combine to produce a com- 
plete “bouquet” atomization—not a cone 
spray as with ordinary nozzles. 

Get our new bulletin which tells how 
and why the “SPRACO” nozzle gives 


you twice the cooling power with hulf 
the water. 


The Spray Engineering Co. 
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é| Your Point of View 
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Said the Sales Manager of the American Engineering Company 
to the TAYLOR Stoker Advertising Man, “I want you to call on 
the Chief Operating Engineer of the —-————— Company and ask 
him to tell you exactly why his company installed our TAYLOR 
Power Dump Stokers. Then write an ELEcTRICAL WorLD adver- 
tisement based on that interview and let him tell the story. Our 
readers want the user’s viewpoint, and we'll print what he says the 


way he says it.” 





Seated in the private office of the Chief Operating Engineer of 
one of the country’s greatest public utility companies, the TAYLOR 
Stoker Advertising Man put the question: “Why did you install the 
TAYLOR Power Dump Stoker in your plants? 


“The boiler firing problems that you must solve are identical with 
those with which practically all of the larger Central Stations of the 
country are now confronted. What we want to publish is why you 
picked the TAYLOR Power Dump Stoker as the answer to your 
problem.” 
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The reply of the Chief Operating Engineer to the above question 
will be given in our ELECTRICAL WoRLD advertisement next week. 


This advertisement will be the first of a series based on practically 
verbatim reports of actual interviews with operating engineers using 


the TAYLOR Stoker. 


Important questions relative to the TAYLOR Stoker and the 
TAYLOR Power Dump of interest to all present and prospective 





of the stoker buyer. 


stoker users will be dealt with from your standpoint—the standpoint 
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View in Boiler Room of City Hall Annex, Boston, Mass. 


Two Blake-Knowles 8x12x12 Simplex Steam Heating Vacuum Pumps 


This picture shows the 750-H.P. Blake-Knowles Open Feed Water 


Heater, with its attendant boiler feed pumps 


THE BLAKE-KNOWLES EQUIPMENT 


for heating and boiler feeding in the 


BOSTON CITY HALL ANNEX 


Two Simplex Pumps 
Two Heavy Pressure Pumps 


One 750-H.P. Open Feed Water Heater 


The Blake-Knowles installation consists of two 
Blake-Knowles Simplex Style “A”Steam Heating 
Vacuum Pumps, size 8 x 12 x 12, two Blake- 
Knowles Duplex outside packed plunger Boiler 
Feed Pumps of the Pot Valve style, size 74% x 4% 
x 6, and one Blake-Knowles 750-H.P. Open Feed 
Water Heater. 


The battery consists of three 250-H.P. Babcock 
& Wilcox Boilers, carrying 125-lbs. steam pres- 
sure, two of which are in constant use, the third 
being held as a reserve. One pump only is re- 
quired for feeding the boilers, the other being 
a reserve. The Feed Water Heater is arranged 
on the “induction” principle, that is, takes a 
sufficient amount of exhaust steam from the 
exhaust line for heating the feed water used by 


the boilers, which it raises to a temperature of 
from 208° to 214°, still leaving an ample quantity 
of steam in the exhaust line for heating all the 
builflings which it serves. A back pressure of 
about two pounds is carried on the line. The 
steam heating vacuum pumps remove all the air 
and vapors from the coils of the entire heating 
system of the buildings, one pump only operating 
regularly. 


The installation is a well arranged and com- 
pletely equipped outfit which has given perfect 
satisfaction from the start. It has been in active 
service for about three years, working night and 
day, and during this time it has not required 
repair nor does it yet show signs of wear. 


Bulletin describing type of machinery you are interested in 
will be sent on request. 





WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 Broadway, New York 


Blake & Knowles Works, East Cambridge, Mass. 
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BRANCH OFFICES 


Cleveland Denver 
St. Paul St. Louis 


Houston Kansas City 
San Francisco Seattle 


B296.8 


Detroit El Paso 
Salt Lake City 


Cincinnati 


Chicago 
Pittsburgh 


Philadelphia 


Atlanta Boston Buffalo 
Los Angeles New Orleans 
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TEXACO TEXACO 
URSA URSA 
OIL OIL 








ENGINES OF THE U.S. S. “MAUMEE” 
The Largest Diesel Engines in the World 


AST week we showed this picture of the engines of the U.S.S. “Maumee,” giving some data as 
to the size of these two 2500 H.P. Diesel engines. 


We told you how these engines were tested on the block and then taken down to be set up in 
the hull of the ship. 


While these engines were in the dismantling process, we had the opportunity of observing some in- 
teresting items. 





The engines had been left standing for a month. Our experts were present as they were being taken 
down, and they had an excellent opportunity to observe the extraordinary effects of lubrication 


TEXACO URSA OIL 


for this class of work. The cylinder walls were in per- 
fect condition, without a trace of carbon. The walls 
were so well coated with URSA OIL that the pistons 
were extracted with the greatest ease, and the rings 
moved freely in the grooves. 


You can realize after this report why URSA lubricated 
Diesels always start without stress or labor. This clean, 
perfect and lasting lubrication of cylinders, rings and 


bearings is but one of the reasons why so many manu- tained in all places at all times. o 
facturers of Diese] and other heavy oil engines regard Remember also that URSA does not distill or de- @ 
URSA as a “find”—why they are more than pleased to compose in the combustion chamber. It burns Fg 
recommend it for use on their engines. But the real cleanly and never deposits hard carbon. oe 
¢ . 
¢ > 
We are glad at all times to supply prices and further information at - 
on TEXACO URSA OIL or any lubricants for any purpose what- o ft’ 
ever. You may be interested in our monthly publication, “Lubrica- oe a? 


tion,” which deals with items of general interest on the lubrication 
of all kinds of engines and machines. 


Dept. L1, 17 Battery Place, 


HOUSTON CHICAGO 
Offices in Principal Cities 





There is a Texaco Lubricant for Every Purpose 


practical reason for using TEXACO URSA OIL on 
your engine is the fact that TEXACO URSA OIL 
TAKES CARE OF ALL THE PARTS—ONE OIL 
FOR ALL. It lubricates the power cylinders and air 
compressers and all the bearings. 


This means efficiency. Less oil is required and freedom 
from the danger of admixture of use of wrong oil is 
insured. The same high grade lubrication is main- 


It is a little 16-page publica- - a - 
tion and well worth reading. We will be glad to put you on the ¢ 
free mailing list. Fill out the coupon. 


THE TEXAS COMPANY 


New York City 
NEW YORK 








WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Used by the Electrical Industry 
with Names of Manufacturers and Distributors 





Acetylene in Cylinders. 
Prest-O-Lite Co., Inc. 


Air Compressors. 


Allis-Chalmers Mfg. Co. 
General Blectric Co. 
Worthington P. & M. Corp. 


Air Washers and Coolers. 
American Spray Co. 
Spray Engrg. Co. 
Aluminum. 
Aluminum Co. of America. 


Ammeters, Voltmeters. 
(See Instruments, 
trical.) 


Anchors, Guy. 


Hubbard & Co. 
Matthews & Bro., Inc., W. N. 


Armature Disks and Seg- 
ments. 


Bliss Co., B. W. 


Batteries, Dry Cell. 


Amer. Ever Ready Wks. 
Western Elec. Co. 


Elee- 


Batteries, Primary. 
Manhattan Elec’] Supply Ce. 


Batteries, Sterage. 


Edison Storage Battery Co. 
Electric Storage Battery Co. 


Battery Charging Apparatus. 


Cutler-Hammer Mfg. Co. 
General Elec. Co. 
Lincoln Biec. Co. 


Battery Charging Sets, Mot.- 
Gen. 
St. Louis Elec’l Works. 


Bearings, Ball. 


Gurney Ball Bearings Co. 
Norma Co. of America. 
8.K F Ball Bearing Co. 


Bearings, Roller. 
Railway Roller Bearing Ce. 


Bells. 
Manhattan Elec’l Supply Oe. 


Blast Furnaces. 
Riter-Conley Co. 


Blowers, Steam Driven. 
Terry Steam Turbine Co. 


Boilers, Steam. 


Babcock & Wilcox Ce, 
Edge Moor Iron Co. 


Bolts, Expansion. 
Hubbard & Co. 


Bond Testers. 
Roller-Smith Co. 


Books, Technical. 
McGraw-Hill Book Co., I 


Boosters. 
Crocker-Wheeler Co. 
General Electric Co. 
Ridgway Dynamo & Eng. Co. 
Triumph Electric Co. 


Westinghouse Elec. & Mfg. Oe. 
Boxes, Fuse. 

Hlectric Fuseguard Co. 

General Electric Co. 

Matthews & Bro., Inc., W. N. 


Metropolitan Eng’g Co. 


Boxes, Junction and Outlet. 
Chicago Fuse Mfg. Co. 
D & W Fuse Co. 
Electric Fuseguard Co. 
General Electric Co. 
National Metal Molding Ce. 
Sprague Electric Works. 


Boxes, Meter and Service. 


General Elec. Co. 
Metropolitan Eng’g Co. 
Wadsworth Elec. Mfg. Co. 


Brackets and Pins, Metal. 


Hubbard & Co. 
Pittsburgh Transformer Ce. 








Brushes, Dynamo. 


American Carbon & Battery Co. 
General Elec. 
Jeandrvn, W. J 
Morgan crucible Co., 


Buildings, Steel. 
Blaw-Knox Co. 


Ltd. 


Buckets, Excavating, Motor- 
Driven. 


Hayward Co. 


Bushings. 


Condit Electrical Mfg. Co. 
Diamond State Fibre Co. 
National Metal Molding Co. 


Cable End Bells. 
Cope, T. J. 
Blec’| Engineers Equipment Co. 


Cable Racks. 


Cope, T. J. 

Elec’! Engineers Equipment Oo, 
Hubbard & Co. 

Metropolitan Eng’g Co. 


Cable Splicing Joints. 


Elec’! Engineers Equipment Oo, 
Frankel Connector Co., Inc. 


Cable Winches. 
Cope, T. J. 


Cabling Machinery. 


American ins. Machinery Oo. 
New England Butt Co. 
Torrington Mfg. Co. 


Carbon Brushes. 


American Carbon & Battery Ce. 
Jeandron, W. J. 
Morgan Crucible Co. 


Cars, Coal & Ash Handling. 
Easton Car & Const. Co. 


Castings. 
Triumph Elec. Co. 


Castings, Die. 
Acme Die Casting Corp. 
Doehler Die-Casting Co. 


Circle Shears for Armature 
Disks and Segments. 
Bliss Co., BE. W. 


Circuit Breakers. 
Auto Reclosing Circuit Breaker Co. 
Condit Electrical Mfg. Co. 
Cutter Co., The. 
General Electric Co. 
Industrial Controller Co. 
Roller-Smith Co. 
Sangamo Elec. Co. 
Sundh Elec. Co. 
Ward Leonard Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Clamps, Cable caenaetes. 
Matthews & Bro., Inc., W. N 
Elec’l Bngineers ‘Pquipment Go. 


Clamps, 

tions. 

Frankel Connector Co., Ine. 
General Electric Co. 


Clamps, Guy. 
Hubbard & Co. 
Matthews & Bro., 


Ground Connec- 


Inc., W. N. 


Clamps, Insulator. 
Clark Insulator & Mfg. Co. 
Elec’! Engineers Equipment Coe. 


Cleats. 
Blake Signal & Mfg. Co. 
General Electric Co. 
Imperial Porcelain Works. 
National Metal Molding Co. 
Thomas & Sons Co., R. 


Clips, Cable. 
Hubbard & Co. 


Clips, Testing. 
Mueller & Co., R. 8. 


Clusters. 
Benjamin Elec. Mfg. Co. 
Hubbell, Inc., Harvey. 


Clutches, Magnetic. 
Cutler-Hammer Mfg. Co. 


Coal and Ash Handling 
Machinery. 
Hayward Co. 
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Coils, Armature, Field. 
D & W Fuse Co. 
Doubleday-Hill Blec. Co, 
General Elec. Co. 

Independent Lamp & Wire Co. 


Coils, Choke. 
General Electric Co. 


Commutators. 

Cameron Electrie Mfg. Co, 
Doubleday-Hill Elec. Co. 
Compounds, Commutater. 

McLellen Co., 


Conduit Bends. 
Fibre Conduit Co. 


Conduit Rods. 
Cope, T. J. 


Conduit Fittings. 
Sprague Electric Works. 


Conduits, Interior. 
American Circular Loom Oe. 
National Metal Molding Co. 
Sprague Electric Works. 
Tubular Woven Fabric Oo. 
Ward & Goldstone, Ltd. 


Conduits, Underground. 
Fibre Conduit Co. 


Connectors and Terminals. 
Elec’! Engineers Equipment Co. 
Frankel Connector Co., Inc. 


Controllers, Motor. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Electric Controller *e Mfg. Co. 
General Electric Co. 

Inaustrial Controller Oo. 
Monitor Controller Co. 
Sundh Electric Co. 

Ward Leonard Electric Co. 


Conveying Machinery. 
(Coal, Ashes, Ete.) 
American Bridge Co. 
Green Engineering Co. 
Hunt Co., Inc., O. W. 


Cooling Ponds, Spray. 
American Spray Co. 
Spray Wngrg. Co. 


Cord Adjusters. 
American Vul. Fibre Co. 
Diamond State Fibre Oo. 


Cord, Are Lamp. 
Samson Cordage Works. 


Cord, Flexible. 
Belden Mfg. Co. 
General Electric Co. 
Rome Wire Co. 


Cord, Trolley. 
Samson Cordage Works. 


Couplings, Flexible. 
Bruce-Macbeth Engine Ce, 





Smith-Serrell Co., Ine. 


Couplings, Magnetic. 
Cutler-Hammer Mfg. Oo, 


Crane Motors. 
Crocker-Wheeler Co. 
Sprague Electric Works. 
Triumph Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


Cranes, Traveling. 
American Bridge Co. 
Maris Bros. 


Cross Arms. 
American Bridge Co. 
Hubbard & Co. 
Thomas & Sons Co., R. 
Western Electric Co. 


Cutouts. 
D & W Fuse Co. 
General Elec. Co. 
Matthews & Bro., Inc 
Metropolitan Eng’g Co 


» W.N. 


Cutting Apparatus, Oxy- 
Acetylene. 
Prest-O-Lite Co., Ine. 


Cutting Dies. 
Bliss Co., E. W. 


Dies, Wire Drawing. 
European Co., The. 


Drills, Brick. 
Hubbard & Co, 
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Dynamos and Motors. 


Allis-Chalmers Mfg. Co. 
Burke Elec. Co. 
Century Electric Co. 
Crocker-Wheeler Co. 
Electric Machinery Oo. 
Electro-Dynamic Mfg. 
Emerson Electric Mfg. 
General Electric Co. 
Gregory Electric Co. 
Kimble Electric Co. 
Lincoln Electric Co. 
Mechanical Appliance Coe. 
Reliance Elec. & Eng’g Ce. 
Ridgway Dynamo & Bngine Ce. 
Robbins & Myers Co. 
Roth Bros. & Co. 
aoe Electric Works. 
agner eee Mfg. Co. 
Western Elec. 
Westinghouse lee. & Mfg. Co. 


Economizers, Fuel. 
Green Fuel Economizer Co. 


Co. 
Ce. 


Electromagnets. 
Acme Wire Co. 
Cutler-Hammer Mfg. Co. 
Elec. Controller & Mfg. Ce. 
Ward Leonard Elec. Co. 
Engineers, Consulting ané 
ntracting. 


(See also Directory of En- 
gineers.) 


Engines, Gas and Gasoline. 
Allis-Chalmers Mfg. Co. 
Bruce-Macbeth Engine Oo. 
Carlisle & Finch Co. 

General Electric Co. 
Worthington P. & M. Corp. 











Engines, Oil. 
Chicago Pneumatic Tool Oo. 
McIntosh & Seymour Corp. 
Worthington P. & M. Corp. 


Engines, Steam. 
Allis-Chalmers Mfg. Co. 
Ridgway Dynamo & Eng. Oe. 


Excavating Machinery, 
Motor-Driven. 
Hayward Co 


Experimental Apparatus. 
Biddle, James G. 
Leeds & Northrup Co. 
Roller-Smith Co. 


Fan Motors. 
Adams-Bagnall Electric Coe. 
Century Elec. Co. 
Crocker-Wheeler Co. 
Doubleday-Hill Elec. Co. 
Emerson Electric Mfg. Oo. 
General Elec. Co 
Robbins & Myers Co. 
Sprague Electric Works. 
Western Elec. Co 


Fans (Exhaust and Venti- 
lating). 

Adams-Bagnall Electric Co. 
Crocker-Wheeler Co. 
Emerson Elec. Co. 
General Elec. Co. 
Green Fuel Economizer Co. 
Kimble Elee. Co. 
Mechanical Appliance Co. 
Robbins & Myers Co. 
Sprague Electric Works. 
Westinghouse Elec. & Mfg. Ce. 


Fans, Turbine Driven. 
Terry Steam Turbine Co. 


Fault Finders, Cable. 
Matthews & Bro., Inc., W. N. 


Fibre. 
American Vul. Fibre Co. 
Continental Fibre Co. 
Diamond State Fibre Co. 
Fibre Conduit Co. 
Spaulding & Sons Co., J. 


Filters, Oil. 
Richardson-Phenix Co. 
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Financial. 
Coal & Iron National Bank. 






Fire Extinguishers. 
Johns-Maville Co., H. W. 








Fixtures, Electric and 
Adams-Bagnall Electric Co. 


Flashers. 
Campbell Blectric Co. 


Gas. 
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Fuses. 
‘ Chicago Fuse Mfg. Co. 
R oan Blectrical” Mfg. Ce. 
: D & W Fuse Co. 
Daum, A. F. 


Keonomy Fuse & Mfg. Co. 
Electric Fuseguard 
General Electric Co. 
Metropolitan mgs Oo Co 
Multi-Refillable 

Ry. & Industrial tere Oo. 
Schweitzer & Conrad, Ine. 
Western Elec. Co. 


Fuses, Refillable. 
Daum, A. F. 
* Beonomy Fuse & Mfg. Oo. 
Blectric Fuseguard Co. 
Multi-Refillable Fuse Co. 


Gauges, Recording. 
Bristol Co. 
Foxboro Co., The. 


Gears. 7 
General Blee. Oe. 
New Process Gear Corp. 


Gears, Herringbone. 
Poole Eng’g & Mach. Co. 


Gears, Reduction. 
Poole Bng’g & Mach. Co. 


Globes, Shades, Ete. 
Adams-Bagnall Electric Go. 


Grounds, Ete. 
Paragon Elec. Co. 


@eards, Incandescent Lamp. 
Hubbell, Inc., Harvey. 
Matthews & Bro., Inc., W. N. 


Mair Driers. 
Bhelton Elec. Co. 


Hangers, Cable 
Condit Biectrical” Mtg. Oc. 
Hubbard & Co. 


Head Gates. 
American Bridge Co. 


Heaters, Feed Water. 
National Pipe Bending Co. 


— Devices, Electric. 
Amer. Ironing Mach. . 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Western Elec. Co. 
Westighouse Elec. & Mfg. Co. 


Heating, Steam. 
American District Steam Co. 


Hoists, Electrical and 
Steam. 
Allis-Chalmers Mfg. Co. 
Maris Bros 
Sprague Electric Works. 


Igniters, Gas Engine. 
Carlisle & Finch Co. 


Indicators, Sight Flow. 
Richardson-Phenix Co. 


Indicators, Speed. 
Biddle, James G. 
Roller-Smith Co. 


Industrial Railways. 
Easton Car & Const. Oo. 
Hunt Co., Inc., C. W. 


Iustrument Transformers. 
General Elec. Co. 
, Weston Electrical Instr. Oo. 


Instruments, Electrical. 
Graphto. 
Biddle. James G. 
Bristol Co. 
General Electric Co. 
Sangamo Elec. Co. 
Westinghouse Blec. & Mfg. Co. 
Indicating. 
General Electric Co. 
Roller Sinita 
Wagner Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. ©o. 
Weston Electrical Inst. Co. 
Integrating. 
Biddle, James G. 
Duncan Electric & Mfg. Co. 
Hy General Electric Co 
if Roller-Smith Co. 
if Sangamo Electric Co. 
Westinghouse Elec. & Mfg. Co. 
: Sctentific and Testing. 
Biddle, James G. 
‘ General Electric Co. 
: Leeds & Northrup Oo. 
: Metropolitan Eng’g Co. 
Roller-Smith Co. 


Insulating Machinery. 
American Ins. Machinery Co. 
New England Butt Co. 


hy Insulating Material. 

‘ China and Porcelain, 
General Elec. Co. 
Imperial Porcelain Works. 
Lapp Insulator (Co., Ine. 

% Locke Insulator Mfg. Co. 
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Ohio Brass Co. 

Parker & Son, J. H. 
Pittsburgh H. V. Ins. Co. 
Thomas & Sons Co., R 


Compounds, Paints and Varnishes. 
Diamond State Fibre Co. 
General E.ectric Co. 
Garfield Mfg. Co. 
Irvington Varnish & Ins. Co. 
Redmanol Chemical Products Co. 
Sherwin-Williams Co. 


Composition, Cloth and Paper. 
Diamond State Fibre Co. 
Irvington Varnish & Ins, Ce. 
Mitchell-Rand Mfg. Co. 

Fibre. 

Amer. Vulcanized Fibre Oo. 
Continental Fibre Co. 
Diamond State Fibre Co. 
Spaulding & Sons Co., J. 


Lava. 
Steward Mfg. Co., D. M. 


Mica. 
Munsell & Co., Bugene. 
Silk. 
Irvington Varnish & Ins. Ce. 
Ryle & Co., Wm. 


Tape. 
Diamond State Fibre Co. 
Freydberg Bros. 
Mitchell-Rand Mfg. Co. 
Packard Blec. Co., The. 
Standard Woven Fabric Ce. 


Insulating Paper. 
Diamond Stare Fibre Co. 
Irvington Varnish & Ins. Co. 


Insulators. 


China, Porcelain and Composition. 
Imperial Porcelain Works. 
Lapp Insulator Co., Inc. 
Locke Insulator Mfg. Co. 
Ohio Brass Co. 
Pittsburgh High Volt Ins. Co. 
Thomas & Sons Co., R. 


Glass. 
Brookfield Glass Co. 
Hemingray Glass Co. 
Lapp Insulator Co., Inc. 
Locke Insulator Mfg. Co. 


Insulator Pins. 
Elec’! Engineers Equipment Co. 
Hubbard & Co. 
Thomas & Sons Co., R. 


Ironing Machines, Elec. 
Amer, Ironing Mach. Co. 


Lamp Guards. 
Matthews & Bro., Inc., W. N. 


Lamp-Hangers, Disconnect- 
ing. 
Thompson Elec. Co. 


Lamp Replacers. 
Matthews & Bro., Inc., W. N. 


Lamps, Arc. 
Adams-Bagnall Flectrie Co. 
Doubleday-Hill Elec. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Flaming Arc. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Incandescent, 
Chicago Elec. Lamp Co. 
Consolidated Elec. Lamp Co. 
Doubleday-Hill Elee. Co. 
Franklin Elec. & Mfg. Co. 
General Electric Co.- 
Hygrade Lamp Co. 
Independent Lamp & Wire Oo. 
Lux Mfg. Co. 

National Lamp Works. 
Triumph Lamp Works. 
Western Elec. Co. 

Westinghouse Lamp Co. 


Lamps, Miniature. 
General Blectric Co. 


Lava. 
(See Insulating Material, 
Lava.) 


Lightning Arresters. 
Delta Star Elec. Co. 
General Electric Co. 
Hubbard & Co 
Ry. & Industrial Eng. Co. 
Schweitzer & Conrad, Ine. 
Westinghouse Elec. & Mfg. Co. 


Line Material. 
Anderson Mfg. Co., A. & J. M. 
Archbold-Brady Co. 
Clark Elec. & Mfg. Co. 
Elec’! Engineers Equipment Co. 
General Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Western Elec. Co. 
Westinghouse Elec. & Mfg. Co. 


Linemen’s Tools. 
(See Tools, Linemen.) 


Linemen’s Shields. 
Matthews & Bro., Inc., W. N. 


Lubrication Engineers. 
Richardson-Phenix Co. 


Lubricating Oils. 
Texas Co. 


Lubricators. 
Richardson-Phenix Co. 


Machines, Armature Notch. 
ing. 
Ferracute Machine Co. 


Machines, Calculating. 
Marchant Calculating Mach. Co. 


Magnet Wire. 
Acme Wire Co. 
American Brass Co. 
American Electrical Works. 
American Steel & Wire Co. 
Ansonia Elec. 
Belden Mfg. Co. 
Benedict & Burnham Mfg. Co. 
D & W Fuse Co. 
General Electric Co. 
Hazard Mfg. Co. 
Independent Lamp & Wire Ce. 
Massachusetts Elec. Mfg. Co. 
Roebling’s Sons Co.. J. A. 
Rome Wire Co. 
Western Elec. Co. 


Magnets. 
Acme Wire Co. 


Magnets, Lifting. 
Cutler-Hammer Mfg. Co. 
Elec. Controller & Mfg. Co. 


Mechanical Stokers. 


American Engineering Co. 
Riley Stoker Co., Ltd., Sanford. 


Medical Apparatus. 
Manhattan Electrical Supply Co. 


Meters, Flow. 
General Elec. Co. 
Spray Engineering Co. 


Meter Testers. 
| States Company. 


Miea. 
Munsell & Co., Bugene. 


Mining Machinery. 





Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 


Molded Insulation. 
Cutler-Hammer Mfg. Co. 

| Garfield Mfg. Co. 

Redmanol Chemical Products Co. 


Molded Parts. 
Belden Mfg. Co. 
Cutler-Hammer Mfg. Co. 
| Hemming Mfg. Co. 


| Molding, Metal. 
National Metal Molding Co. 


Motors. 
(See Dynamos & Motors.) 


Nippers and Piers. 
Klein & Sons, Mathias. 


Novelties, Flectric. 
Carlisle & Finch Co. 


Nozzles, Spray. 
American Spray Co. 
Spray Engineering Co. 


Oiling Systems, Cutting. 
Richardson-Phenix Co 


Oliling Systems, Hydro- 
electric. 
Richardson-Phenix Co. 


Olling Systema, Sight Feed 


Richardson-Phenix Co. 


Oiling Systems, Turbine. 
Richardson-Phenix Co. 


Oil, Lubricating. 
Texas Co. 


Oil, Transformer. 
Texas Co. 


Oils. Cylinder. 
(See Lubricants.) 





Ollers, Telescopic. 
Richardson-Phenix Co. 
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Panel Boards. 
Adams-Bagnal! Dlectric Co. 
General Hlectric Co. 

Trumbull Elec. Mfg. Oo. 
Westinghouse Elec. & Mfg. Co. 


Penstock. 
Portland Wood Pipe Co. 


Photometric Apparatus. 
Blec’1 Testing Laboratories. 
Leeds & Northrup Co. 


Pinions, Rawhide. 
New Process Gear Corp. 


Pipe, Steel. 
National Tube Co. 


Pipe Wood 

ational Tank & Pipe Oo. 
Portland Wood - Co. 
Washiugton Pipe Foundry Oe. 


Pipe Fittings. 
Richardson-Phenix Oo. 


Pipe (Riveted Steel). 
Washington Pipe & Foundry Oo. 


Platinum. 
Baker & Co., Inc. 


Plag 
Condit Blectrical Mfg. Co. 
pn ag Mfg. Co. 
General Elec. Co. 
Hubbell, Inc., Harvey. 
National Metal Molding Co. 


Pole Erectors. 
American Bridge Co. 
Matthews & Bro., Inc., W. N. 


Pole Line Hardware. 
Hubbard & Co. 
Western Elec. Co. 


Poles, Brackets and Pins, 
Western Elec. Co. 


Poles, Cedar. 
Northern White Cedar Assn. 


Poles, Reinforcing. 
Hubbard & Co. 


Poles, Steel. 
American mnee Co. 
Archbold-Brady Co 
Bates Exp. Steel Truss Co. 
Blaw-Knox Co. 
Coombs, R. D. 
National Tube Co. 


Poles, Tubular (Steel). 
National Tube Co. 


Poles and Ties, Wood. 
Carney & Co., B. J. 
Paducah Pole & Timber Co. 


Porcelain. (See Insulating 
Material, China and Por- 
celain.) 


Potentiometers. 
Biddle, James G. 
General Electric Co. 
Leeds & Northrup Co. 


Potheads. 
Elec’!] Engineers Equipment Oo. 
Okonite Co., The. 


Protective Devices. 
Clark Elec. & Mfg. Co. 
General Electric Co. 
Metropolitan Engineering Co. 
Schweitzer & Conrad. Ine, 
Wadsworth Elec. Mfg. Co. 


Pumps, Air. 
Worthington P. & M. Corp. 


Pumps, Centrifugal. 
Allis-Chalmers Mfg. Co. 
Terry Steam Turbine Co. 


Pumps, Oil. 
Richardson-Phenix Co. 
Worthington P. & M. Corp. 


Pumps, Steam Driven. 
Allis-Chalmers Mfg. Co. 
Terry Steam Turbine Co. 
Worthington P. & M. Corp. 


Pumps, Vacuum. 
Worthington P. & M. Corp. 

Pumps. Water Works. 
Terry Steam Turbine Co. 


Push Buttons, 
Manhattan Electrical Supply Ce. 


Pyrometers. 
Bristol Co., The. 
Leeds & Northrup Oo. 


Rail Bonds. 
American Steel & Wire Co. 
* Condit Electrical Mfg. Co 
General Electric Co. 


Railways, Miniature. 
Carlisle & Finch Oo. 


Ranges, Elec. 
Cutler-Hammer Mfg. Oo. 
General Electric Co. 
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Receptacles. (See Sockets.) 
Rectifiers. 

General Electric Co. * 
Reflectors. 


Adams-Bugnall Electric Oe. 
General Blectric Co. 


Repairing. 


Gregory Electric Oo. 
Nelson, I. RB. 


Resistance Units, 


Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Oe. 
General Electric Co. 

Industrial Controller Co. 
Ward Leonard Electric Oo, 


Gestetanes Wir 
(See Wires, 


Rheostats. 


Biddle, James G, 
Campbell Electric Oo. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. 
Blectric Controller & a Ceo. 
General Elec. 

Industrial Controller Oo. 
Monitor Controller Co. 

Sundh Electric Co. 

Ward Leonard Electric Os. 


Rosettes. 


General Biectrie Co. 
Hart Mfg. Co. 
National ‘etal Molding Os. 


Searchlights. 


Carlisle & Finch Oo. 
General Electric Co. 


“Resistance.) 


Second-hand Apparatus. 


Amer. P. I. Co. 

Andrén, Karl. 

Archer & Baldwin. 
Baldwin Co.. R. &. 
Brearley, H. P. 

Brown Hunkele Oorp. 
Carey, Philip. 

De Forest Radio Co. 
Duquesne Elec. & Mfg. Oe. 
Elliott Elec. Co. 
Freeman & Co., T. 
Fuerst-Friedman Co. 
Gen. Ry. Signal Co. 

Glen Eyrie Devel. Co. 
Gregory Electric Co. 
Harris Bros. 
Indep. Elec. Machy. 
Kirchner Co., K. J. 
Klein & Co., Nathan. 
MacGovern & Co. 
McCoy Brandt Machy. Co. 
Miami Copper Co. 

Milwaukee Blec. Ry. & Light Oo. 
Morse Bros. Machy. Oo. 
Myerson. Joseph. 

Nat’l Machy. & Wreck. Co. 
National Producte Oe. 

Nelson, I. R. 

Obrien Machy. Co. 

Partridge, A. 8. 

Phillips, Leo. A. 

Power Machy. Exchange. 
Reliance Equipment Co, 

Ridlon Co., Frank. 

Ross Power & Equipment Oe. 
Salzberg Co. 

Sachsenmater & Co., Geo. 
Gcheinert Co., 

@chwarts & rand. 

Standard Elec. & Blevator Oe. 
Steam & Elec. Machy. Oo, 
Stewart, Paul. 

Tiffany, Hall & Co., Ine. 


Separators, Magnetic. 
Cutler-Hammer Mfg. Co. 


Shade Holders. 
Adams-Bagnall Electrie Ce. 
General Electric Co. 
Hubbell, Inc., Harvey. 

Sheet Metal. 

Am. Sheet & Tin Plate Os. 


Sheets, Electrical. 
Am. Sheet & Tin Plate Co. 


Co. 


Sleeves, Splicing. 
Blec’l] Engineers Equipment Oo. 


Sockets and Receptacles. 


Benjamin Elec. Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Hart Mfg. Co. 

Hubbell, Inc., Harvey. 
National Metal Molding Oe. 


Sockets, Turndown. 
General Electric Co. ; 


Soldering Flux. 
Allen Co., Inc., L. B. 
Blake Signal & Mfg. 
Condit Electrical Mfg. 


Co. 
Oo. 


Soldering Irons. 
Cutler-Hammer Mfg. 
General Blectric Co. 


Co. 
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Soldering Outfits, Acetylene. 
Prest-O-Lite Co., Inc. 


Solenoids. 


Cutler-Hammer Mfg. Co. 
Hlectric Controller & Mfg. Oo. 
General Electric Co. 

Industrial Controller Co. 
Ward Leonard Electric Co. 


Special Machinery. 
Torrington Mfg. Co. 


Splicing Sleeves. 


Clark Blec. & Mfg. Co. 
Frankel Connector Co., Ine, 


Springs. 
American Steel & Wire Oo. 
Cary Spring Works. 
Cook Spring Co. 


Stacks, Steel, Smoke. 
American Bridge Co. 


Stage Lighting Apparatus. 
Campbell Electric Co. 
Condit Electrical Mfg. Co. 


Staples. 
American Steel & Wire Oo. 
Blake Signal & Mfg. Co. 


Starters, Motor. 
Cutler-Hammer Mfg. Co. 
Blectric Controller * Mfg. 
General Electric Co. 
Sundh Elec. Co. 

Ward Leonard Electric Oo. 


Stokers. 
American Engineering Co. 
Edge Moor Iron Co. 
Green Eng’g Co. 
Riley Stoker Co., Sanford. 


Stoves, Elec. 
Elec.) 


Cc. 


(See Ranges, 


Strainers, Water. 
American Spray Co. 


Sub-Stations, Outdoor. 
Delta Star Elec. Co. 
General Electric Co. 
Railway & Industrial Eng. 
Transmission Eng’g Co. 


Co. 


Supplies (Electric Railway). 
General Electric Co. 
Johns-Manville Co., H. W. 

Ohio Brass Co. 
Western Blec. Co. 


Sunnlies. Electrical. 
British Thomson-Houston Co., Ltd. 
Dick, Kerr & Co., Ltd. 
Genera! Electric Co. 
Gen. Elec. Co., Ltd., of G. B. 
Manhattan Elecl. Supply Oo. 
Western Elec. Co. 


Switchboard Supplies. 
Condit Electrical Mfg. Co. 
Elec’! Engineers Equipment Oo. 
General Electric Co. 
Johns-Manville Co., H. W. 
Roller-Smith Co. 

Westinghouse Elec. & Mfg. Oo. 


Switch boards. 
Allis-Chalmers Mfg. Oo. 
Anderson Mfg. Co., A. & J. M. 
Condit Electrical Mfg. Co. 
General Electric Co. 
Roller-Smith Co. 
Triumph Elec. Co. 
Trumbull Blec. Mfg. 
Wagner Elec. Mfg. 
Western Elec. Co. 
Westinghouse Elec. 


Co. 
Co. 


& Mfg. Oo. 


Switches, Automatic Time. 
Anderson Mfg. Co., A. & J. M. 
General Elec. Co. 

Matthews & Bro., Inc., W. N. 


Switches, Disconnecting. 
Anderson Mfg. Co.. A. & J. M. 
Elec’] Engineers Equipment Oo. 
Fisher-Chase Mfg. Co. 

General Elec. Co. 


Matthews & Bro., Inc., W. N. 


Switches, Enclosed. 
Palmer Blec. Mfg. Co. 


Switches, Float. 
Cutler-Hammer Mfg. Co. 
General Elec. Co. 
Sundh Elec. Co. 


Switches, Fuse. 
Fisher-Chase Mfg. Co. 
General Electric Co. 

Matthews & Bro., Inc., W. N. 








Switches, Knife. 


Anderson Mfg. Co., A. & J. M. 
Condit Electrical Mfg. Co. 
Cutter Co., The. 

Detroit Fuse & Mfg. Co. 
Electric Controller & Mfg. Co. 
Blec’] Engineers Equipment Co, 
General Electric Co. 
Metropolitan Eng’g Co. 
Trumbull Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 
Worcester Elec. & Mfg. Co. 


Switches, Oil. 


Condit Electrical Mfg. Co. 
General Electric Co. 

Park Royal Engrg. Wks., Ltd. 
Westinghouse Elec. & Mfg. Oo. 


Switches, Pole Top. 


Delta-Star Elec. Co. 

Elec’! Engineers Equipment Oo. 
General Electric Co. 

Ry. & Industrial Eng’g Co. 


Switches, Remote Control. 


Anderson Mfg. Co., A. & J. M. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Hart Mfg. Co. 

Sundh Blec. Co. 


Switches, Series. 
General Elec. Co. 


Switches, 
Batton,. 
Cutler-Hammer Mfg. Oo. 
General Electric Co. 
Hart Mfg. Co. 
Trumbull” Elec. Mfg. Co. 


Snap and Push 


Switches, Time. 
Campbell Electric Co. 
General Elec: Co. 
Hartford Time Switch Oo. 
Paragon Electric Co. 
Matthews & Bro., Inc., W. N. 


Tachometers. 
Biddle, James G,. 
Bristol Co., The. 
Foxboro Co., The. 
Roller-Smith Co. 


Taps and Dies. 
Carpenter Tap & Die Co., J. M 


Telephone Service. 
American Tel. & Tel. Co. 


Telephones, 
Manhattan Elec’l Supply Oe. 
Western Elec. Co. 


Testing Apparatus. 
American Transformer Oe. 
Biddle, Jamwes G. 

Leeds & Northrup Co. 
Roller-Smith Co, 


Testing Laboratories. 
Elecl. Testing Laboratories. 
Leeds & Northrup Co. 


Theatre Dimmers. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Ward Leonard Electric Oe. 


Thermometers. 
Bristol Co., The. 
Foxboro Co., The. 
Leeds & Northrup Oo. 


Thermostatic Metal. 
Wilson Co., H. A. 


Tools, Construction. 
Klein & Sons, Mathias. 


Tools, Linemen’s. 
Klein & Sons, Mathias. 
Western Elec. Co. 


Tools, Portable Elec. 
Chicago Pneumatic Tool Ce. 


Tools, Underground Conduit. 
Cope, T. J. 


Towers, Transmission. 
American Bridge Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Oo. 
Blaw-Knox Co. 

Coombs, R. D. 

Railway & Industrial Bng. Oe. 
Transmission Eng’g Co. 


Transformers, 
Adams-isagnall Blec. Oo. 
Allis-Chalmers Mfg. Ce. 
American Transformer Ce. 
Campbell Electric Co. 
Crocker-Wheeler Co. 
Duncan Blec. Mfg. Co. 
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Enterprise Electric Co. 
General Electric Co. 
Kubiman Elec. Co. 
Metropolitan Eng’g Co. 
Moloney Elec. Co. 
Pittsburgh Transformer Oo, 
Thordarson Elec. Mfg. Ce. 
Triumph Elec. Co. 

Wagner Elec. Mfg. Co. 
Westinghouse Blee. & Mfg. Ce. 
Weston Electrical Ins. Oo. 


Transformers, Bell Ringing 
General Blectric Co. 
Pittsburgh Transformer Oo, 
Westinghouse Elec. & Mfg. Os 


Truck, Industrial Ry. 
Easton Car & Const. Co. 


Turbines, Steam. 
Allis-Chalmers Mfg. Oo. 
British Thomson-Houston Co., Ltd. 
General Electric Co. 
Ridgway Dynamo & Eng. Oo. 
Terry Steam Turbine > 


Turbo-generators,. 
Terry Steam Turbine Oe. 


Vacuum Cleaners. . 
Western Elec. Co. 


Valve Discs. 
Diamond State Fibre Oe. 
Ohio Brass Co. 





Valves. 
Ohio Brass Co. 
Richardson-Phenix Oo. 





Valves, Sunerheated Steam. 


Richardson-Phenix Oo. 


Vehicles, Electric. 
General Vehicle Co., Ine. 


Vibrators. 
Shelton Elec. Co. 
Thordarson Elec. Mfg. Oo. 


Washing Machines, Eleetrie. 
Western Elec. Co. 




















Water Wheels and Turbines. 
Allis-Chalmers Mfg. Co. 
Leffel & Co., James. 
Smith Co., S. Morgan. 
Trump Mfg. Co 


Water Wheel Governors. 
Lombard Governor Oo. 
Woodward Governor Co, 








Waterproofing. 
Mitchell-Rand Mfg. Oo. 
Wattmeters, Watt-Hour 
Meters. 


(See Instruments, Eleetri- 
eal.) 


Welding Apparatus. 
Lincoln Electric Co. 


Weatherproof Wire. 
Prest-O-Lite ©o., Inc. 
Roebling’s Sons Co., J. A. 


Winding Machines. 
New England Butt Oo. 


Wire, Copper Clad, 
Page Steel & Wire Co. 


Wire, Rubber Covered. 
Roebling’s Sons Oo., John A 
Ward & Goldstone, Ltd. 


Wires, Resistance. 
Driver-Harris Wire Oe. 
Blectrical Alloy Co. 


Wires and Cables. 
A. A. Wire Co. 
Acme Wire Co. 
Amer. Brass Co. 
Amer. Electrical Works. 
Amer. Steel & Wire Oo. 


tek 


Ansonia Elec. Co. 
Atlantic Ins. Wire & Cable Ox 
Belden Mfg. 


Benedict & Burnham Mfg. Os. 
D & W Fuse Co. 
Driver-Harris Wire Co. 
General aon Co. 

Hazard Mfg. Co 

Independent Lamp & Wire Os. 
Indiana Rub. & Ins. Wire Os. 
Kerite Ins. Wire & Cable Oe. 
Lowell Ins. Wire Co. 
Massachusetts Elec. Mfg. Oe. 
Moore, Alfred F. 1 
New York Insulated Wire Os. é 





“le 


ee 


Okonite Co., The. 
Page Steel & Wire Co. 
Roebling’s Sons Oo., J. A. 
Rome Wire Co. 

Safety Ins. Wire & Cable Ge. 
Simplex Wire & Cable Ce. 
Trumbull Elec. Mfg. Co. 
Western Elec. Co. 


Wood, Pipe. 
National Tank & an _ 


Portland Wood 
Washington Pipe ya teaay Bs 


X-Ray Apparatus. 
Campbell Electrie Oe. 
General Blec. Os. J 
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18 Months on a Roof 


Without any protection from rain, snow, sleet and 
extremes of temperature—that is the record of this 
motor—lIt’s still in service. 


















If you’ve got a proposi- 
tion that needs a motor to 
run where everything 1s 
dripping wet, or oily— 
If you want a motor that 
will answer an emergency 
call for extra power with- 
out overheating—if you 
want to cut out “shut 
downs”— 


Lincoln Elevator Motor, 5 H. P. Back Geared, ele- 

e « * vating flint and spar in the plant of The Standard 

} ink / } Ww ath } 27 colt Sanitary Mfg. Co., Tiffin, O. This motor is on_ top 

Pp : l d of the building and operated for 18 months without 

any cover over it, where it was continually exposed 

to snow and sleet. 

This standard Lincoln Motor 

operated under water over 3 

years without damage to wind- 
s. 


Write for Bulletin on Motors 101-E 


THE LINCOLN ELECTRIC CO. 


CLEVELAND, O. 


New York City Chicago Philadelphia 
Buffalo Columbus Charlotte, N. C. 
Syracuse Detroit Toronto 

Boston Pittsburgh Montreal 


Agencies in Other Principal Cities 


Se 
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. Let the Factory Man Help Make | 
, Your Motor Sales 


ye 
Peat 


Piatt 


ae 






When the factory superintendent or shop 
foreman calls on the man who signs the order 
and boosts your motors, it’s easy to make the 
sale. 


Such co-operation as this is not unusual for 
the dealer who sells Robbins & Myers Motors. 
The factory man who has had experience with 
these motors is the natural ally of the dealer 
who sells them. Their dependability helps him 
keep the factory going at top speed and main- 
tains his record as a producer. 


When making equipment changes or addi- 
tions his recommendation naturally calls for 
R & M reliability in the new motors. Such 
inside co-operation as this creates profitable 


repeat orders for the dealer who sells R & M 
motors. 

And in getting the first order from a new 
customer the K & M Motor offers the dealer 
a real advantage. For many years this motor 
has been advertised extensively in the leading 
magazines. Its reliability has been made 
known to everyone: the man who has never 
bought a motor as well as the experienced 
motor buyer. It is the one motor which has 
been advertised consistently to the general 
public—the one motor everyone knows. 

The R & M line includes A. C. and D. C. 
motors for all services in sizes ranging from 
1/40 to 30 horse-power. Bulletins and prices 
on request. 












THE ROBBINS & MYERS CO., Springfield, Ohio 


New York Philadelphia Boston Buffalo Cleveland Cincinnati Chicago St.Louis San Francisco 


Robbins & Myers Motors 
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American Electrical Works 
PHILLIPSDALE, R. I. 


Bare and Insulated Electric Wire 
Electric Light and Line Wire 

Reilway Feeder and Trolley Wire 
Galvan :zed Iron Wire and Strands 


NEW YORK OFFICE, - 165 Broadway 

CHICAGO OFFICE, - 112 West Adams St. 

BOSTON OFFICE, 176 Federal St. 

CINCINNATI OFFICE, Traction Building 
MONTREAL 


Matthews Giant 
Boltless Clamp 


Installed in less than 3 minutes—five times quicker than 
a 3-Bolt Clamp. Then, there’s the Baby Boltless for 4” 
to 5/16” strands. Ask us about our trial proposition. 


W. N. Matthews & Bro., Inc., 3727 Forest Pk. Boul., St. Louis 


Canadian Distributors, Northern Electric Co... Ltd.. Montreal, 
Ilalifax, Toronto, Winnipeg, Regina, Calgary, Edmonton, Vancouver. 


For 5/16” to 3/8” Strand 


Bare and Tinned Copper Wire 
Magnet Wire, Rubber Covered Wire 


Rome Wire Co., Rome, N. Y. 


Te Oa 


| ~ AAWireCo.Inc. NEWARKNJ. 


TT 


[WMASSACHUSETTS IRE 


A Quality Magnet Wire 
SILK COTTON 


Massachusetts Electric Mfg. Co. 
West Lynn, Mass. 


ENAMEL 


TRADE MARK 
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SIMPLE —ACCURATE— SENSITIVE 
DURABLE—UNIFORM 


These Features and a Lot More Are 
Found in 


FOXBORO 


INSTRUMENTS 


For 
Pressure—Temperature—Speed 
Time and Flow 


Send for Bulletin No. AC-96 
THE FOXBORO CO., Foxboro, Mass.; U.S.A. 


New York Chicago Pittsburgh St. |.ouis Rirmingham San Francisco 3 


We Manufacture 


\ |) SHIELD BRAND 


Weatherproof Wire 

Fire and Weatherproof Wire 

Slow Burning Wire and Cables 
Annunciator Wire 

D. P. Office and Magnet Wire 

Also Annunciators, Acme, Eureka and Wizard Iron and 
Wood Box Bells and Buzzers, Push Buttons, 
Daisy Floor Treads, Etc. 
THE ANSONIA ELECTRICAL CO. 


Office and Factory, Ansonia, Conn., U.S. A. 


STANDARD 


Heat-Resisting Molded Insula- 
tion. Made by specialists ex- 
clusively devoted to solving 
your molding problems. 


Why not profit by our experi- 
ence? 


GARFIELD MFG. CO. 
GARFIELD, NEW JERSEY 


Get your copy of new price-list 25-W 
NEW YORK INSULATED WIRE CO. 
Agencies and Branches 
BOSTON 


NEW YORK 


CHICAGO SAN FRANCISCO 


Emerson 


Fans—Oscillating, Ceiling, Gyrating types 
with 5 Year Factory-to-us:r Guarantee. 

Also Northwind Universal Fans. 

Motors — Split-phase and re>ulsion - start 
types, small multiphase motors; D. C. Motors, 
sizes 2 hp. and less exclusively. 


The Emerson Electric Mfg. Co. 
2032 Washington Ave., St. Louis, Mo. 50 Church St., New York City 


BRISTOL'S 


REG. U.S. PAT. OFFICE. 


RECORDING INSTRUMENTS 


Stand between you and trouble. 


They reflect a true indica- 


tion of service in the fields of pressure, temperature, elec- 


tricity, speed and time. 


There's a Bristol Instrument for 


successfully meeting every condition in your plant. 


Write for Bulletin L-204. 


THE BRISTOL COMPANY, Waterbury, Conn., U. 5. A. 











